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FAX 206-952-3435 
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South Tacoma Field Remedial Project Manager 
U.S. Environmental Protection Agency, Region 10 
1200 Sixth Avenue (HW-113) 
Seattle, Washington 9 81 01 

Subject: Submittal of Interim Final Feasibility Study Report and 
Responses to EPA Comments on the Draft Feasibility Study 
South Tacoma Field Remedial Investigation/Feasibility Study 
K/J 916055.14 

Dear Ms. Yamamoto: 

On behalf of the South Tacoma Field (STF) Site Group, Kennedy/Jenks Consultants has 
enclosed six copies of the Interim Final STF Feasibility Study (FS) Report for your review . 
Two of these copies are not bound per your request. 

This document incorporates EPA comments (presented in EPA's 17 December 1993 letter) 
on the Draft FS Report (dated 29 October 1993). New material in the FS Report is 
typically highlighted with the filliffii feature and deleted items are shown with the 
stFikeeut feature. Repetitive m·iiiiiifal is not noted (e.g., changing the term "operable unit" 
to "remediation area" is highlighted once or twice; subsequent changes are not highlight
ed), and insignificant changes also may not be highlighted. The executive summary, 
which was not included in the 29 October 1993 draft, also is not highlighted. Other 
comments are addressed below. 

EPA 
Comment 

G3 

G4 

S5 

S6 

Draft 
FS Report 

Section 5.0 

Section 7.0 

Page FS4-15 

Page FS4-18 

Explanation 

EPA requested expanded alternative descriptions in Section 5.0. Descriptions of 
alternatives in Section 4.0 have been deleted and reinserted in Section 5.0 with 
additional detail, as appropriate. 

EPA asked for a format revision of Section 7 .0. Based on discussions during a 
meeting between the STF Site Group and EPA on 11 January 1994, Section 7 .0 
remains in its original format. 

The number of wells for groundwater monitoring and the rationale for the 5-year 
monitoring period have been inserted in Section 5.2 because the description of 
alternatives was removed from Section 4.4.1 (see reply to comment G3 above). 

The area to be remediated in Alternative STF-3 is presented in Section 5.3 
instead of Section 4.4.2 (see reply to comment G3 above) . 
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S7 

S21 
S28 

Draft 
FS Report 

Page FS4-20 

Page FS6-24 
Page FS6-37 
Table FS6-8 

Explanation 

EPA stated that the last sentence in the paragraph stating that the alternative for 
the Tacoma City Light dry wells meets MTCA Method B cleanup levels is incor
rect. All soil having chemical concentrations greater than 1 mg/kg for PCBs and 
carcinogenic PAHs will be excavated and disposed of offsite. The combination 
of offsite incineration and landfilling meets the cleanup levels. Other information 
requested in the comment has been provided. 

EPA stated the remediation time (5 years) for excavating 138,000 cubic yards of 
material seems excessive, and that the 17.5 cubic yard/hour (cy/hr) rate could 
be increased significantly. EPA noted that additional heavy equipment is avail
able to accelerate the project and the Burlington Northern rail line could be used 
to haul soil, reducing the risk of accidental spillage. 

The 17 .5 cy/hr rate was obtained from the following sources (as cited in the FS 
Report): 

• 
• 
• 

EPA (1990ml - p. 30, 20 cy/hr 
EPA ( 19911) - p. 11, 1 60 tons/day or approximately 15 cy /hr assuming 1.4 
tons/cy) 
Bechtel (19901 - p. 4-27, 140 cy/day or 17.5 cy/hr . 

The first two sources are solidification production rates that would include 
excavation and aboveground treatment, and the third source is for excavation 
alone. 

Site conditions also would limit excavation. The FS Report notes that excava
tion requirements are constrained by sampling efforts to define limits of the 
excavation and that the distribution of chemicals of concern in soil is patchy, 
with no apparent concentration gradients. Collection of surface soil samples and 
analysis for lead confirms this statement. 

Concentrations of lead in soil samples collected from locations that were 
reported to have elevated lead concentrations in the Phase I Soil Investigation 
could not always be duplicated. For example, the Phase I concentration for lead 
at location 533 was 22,700 mg/kg, but the most elevated concentration 
detected during the additional data collection activity was 9,100 mg/kg. For 
location 619, the Phase I concentration was 27,100 mg/kg. The most elevated 
concentration detected during the additional data collection activity was 3,800 
mg/kg. 

Use of railcars for hauling soil for offsite treatment or disposal was not consid
ered because rail-receiving facilities are not available at all disposal locations (the 
most likely offsite disposal location, the Chemical Waste Management facility in 
Arlington, Oregon, does not have rail capabilities). The lack of rail facilities 
would require the transfer of soil from railcars to trucks at some location be
tween the STF site and the disposal location. In addition, Burlington Northern 
does not have rail facilities in the vicinity of Arlington, requiring transfer of soil tc 
another railroad operator prior to the transfer to ,trucks. This extra handling of 
the soil would unnecessarily increase short-term risks and capital costs. 
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EPA Draft 
Comment FS Report Explanation 

S28 Page FS&-37 EPA states that, in general, it is inappropriate to demonstrate short-term risks by 
Table FS&-8 using truck miles and traffic safety data. EPA states that the trucks likely would 

be operating on roads elsewhere. 

This reasoning could be used for all short-term risks. Short-term risks for 
remediation workers then also should be ignored because the workers would 
be engaged at another hazardous waste site if not employed at the STF site. 
Risks associated with transporting hazardous materials are specific to the site 
and should be addressed. 

S32 Appendix FS-E The comment states that the requirement for treatability testing for solidification 
noted In this appendix appears to contradict information presented in Section 6.0 
that shows that solidification Is an effective technology for the STF site. Appen-
dix FS-E is associated with Section 3.0 (Identification and Evaluation of Remedial 
Methods). The evaluation presented in Appendix FS-E identified the need for 
treatability testing, which was accomplished. The results are discussed in 
Section 5.0 . 

EPA stated in our 11 January 1994 meeting that aggressive remediation will be included in 
the proposed Record of Decision. The STF Site Group believes that containment (Alterna
tive STF-3) is a more cost-effective method for reducing risk at the site. Alternative STF-3 
(In-Place Containment) best meets the National Contingency Plan (NCP) criterion of cost 
effectiveness. Alternative STF-3 effectively mitigates the known pathways of exposure to 
site chemicals of concern and achieves the same relative level of risk reduction as the 
alternatives involving aggressive remediation (Alternatives STF-4 and STF-6). However, if 
aggressive remediation is required, the STF Site Group supports the selection of Alterna
tive STF-6 (Case VIII), Offsite Incineration and Aboveground Solidification. 

Alternative STF-6 reduces risk levels through a combination of aggressive remediation. 
containment, and institutional controls. This combination of actions is consistent with the 
NCP. Alternative STF-6 uses treatment (incineration, if required, and solidification) to 
address the principal threats at the site; engineering controls (containment) for materials 
that pose a relatively low long-term threat; and institutional controls to supplement 
engineering controls. Alternative STF-6 effectively mitigates the known pathways of 
exposure to site chemicals of concern and achieves the same relative level of risk reduc
tion as alternatives involving aggressive remediation of larger quantities of soil (Cases Ill, 
IV, V, VI, and VII). Alternative STF-6, Case VIII protects human health and the environ
ment, has fewer short-term risks, similar long-term risks, and is more readily 
implementable than other Cases or Alternative STF-4 (Offsite Management). 

Selection of Alternative 6, Case VIII is consistent with CERCLA and the NCP. It reflects 
the approach that EPA has taken at other similar sites in Region 10, such as Harbor Island 
and the Tacoma Tar Pits, to emphasize containment with aggressive remediation focused 
on "hot spots." In addition, it is appropriate based on the policy directions that the 
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Administration has announced in its recent proposals for Su'perfund reform (H.R. 3800, 
3 February 1994). The Administration has proposed focusing attention on risk reduction, 
and deleting the current preference for treatment over containment (Id. Sec. 503). 
Remedies are to be selected based on the reasonably anticipated future uses of the land at 
a facility (Id.). In this case, remedies should be selected based on industrial uses. The 
Administration has also explicitly recognized the need to aggressively remediate "hot 
spots" at a site that may be primarily suited for containment unless treatment is impracti
cable (Id.). 

Case VIII includes an aggressive threshold concentration of 30,000 mg/kg for lead. This 
concentration is based on analytical and statistical results from Toxicity Characteristic 
Leaching Procedure tests on site soil. Using these data, the Washington State Dangerous 
Waste Regulations designation for Extremely Hazardous Waste {EHW) is approximately 
42,000 mg/kg. 

EPA stated in their 4 October 1993 letter that Ecology would consider the EHW level as an 
acceptable treatment level for lead at the site. The 30,000 mg/kg value is significantly 
lower than the EHW level of 42,000 mg/kg, providing a comfortable margin of safety for 
protection of human health and the environment. 

For Pioneer Builders Supply and the Tacoma City Light dry wells, the STF Site Group 
supports selection of the remedial alternatives presented in our 29 October 1993 letter 
[i.e., Alternative PBS-6 (In Situ Vapor Extraction and Air Sparging) for Pioneer Builders 
Supply, and excavation and incineration or off site disposal of all soil having chemical 
concentrations above the site MTCA cleanup levels for Tacoma City Light dry wells]. 

In addition, the STF Site Group believes that the STF site is an industrial location as 
described in the WAC 173-340-745(1 Hb) and that industrial cleanup standards are 
appropriate. However, at the direction of EPA, we deleted the section (as it appeared in 
the Draft FS Report) that supported the determination of the site as an industrial location. 

To meet the deadline of 30 April 1994 for a Final FS Report, we request EPA's comments 
on this Interim Final Report by 31 March 1994. This schedule assumes that comments in 
EPA's 17 December 1993 letter have been addressed satisfactorily and that EPA com
ments on the Interim Final FS Report will not require major changes on technical work . 
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Please call us at (206) 874-0555 if you have any questions. 

Very truly yours, 

KENNEDY /JENKS CONSUL TANT$ 

Michael A. Ducharme. P.E. 
STF Feasibility Study Manager 

MAD:nmh 
2mad2 

cc: Marian Abbett, Washington State Department of Ecology (3 copies) 
John Frerich, ICF Technology, Inc . 
Mark Stromberg, Burlington Northern Railroad, STFSG Project Manager (2 copies) 
Ross Macfarlane, Preston Thorgrimson Shidler Gates & Ellis 
Robert Rowan, Dolack Hansler 
William Joyce, Ogden Murphy & Wallace 
Edward Brosius, Amsted Industries, Inc. (2 copies) 
Thomas Anderson, Tacoma Industrial Properties 
Russell Post, Tacoma Public Utilities 
G.S. Karavitis, Tacoma Public Utilities 
Cathy Petito Boyce, PTI Environmental Services 
Nathan Graves, Kennedy/Jenks Consultants 
STF Project File 
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EXECUTIVE SUMMARY 

This Feasibility Study (FS) Report for the South Tacoma Field (STF) Superfund site 

has been prepared by Kennedy/Jenks Consultants on behalf of the cooperating 

potentially responsible parties (PRPs). The cooperating PRPs include: 

• City of Tacoma 

• Burlington Northern Railroad 

• Amsted Industries 

• Tacoma Industrial Properties (TIP) Management, Inc . 

• Pioneer Builders Supply. 

In addition, the following companies were named as PRPs but did not cooperate in 

the remedial investigation (RI) or feasibility study (FS): 

• Atlas Foundry 

• General Plastics, Inc. 

On 12 October 1990, EPA and the PRPs signed an Administrative Order on Consent 

(Consent Order) for the STF site. The Consent Order required performance of a RI 

and FS to determine the nature and extent of environmental contamination and to 

evaluate remedial alternatives. 

The STF RI Report provides technical information used in the FS to identify and 

evaluate a range of appropriate remedial actions for the site. The RI Report 
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combines 11 investigative studies of environmental media. EPA approved the RI 

Report on 8 April 1993. The RI fieldwork was conducted between February 1991 

and August 1992. Based on the findings of the RI fieldwork, the following site 

conditions were determined: 

• Groundwater quality at the site does not show evidence of sitewide 

degradation. However, shallow groundwater at Pioneer Builders Supply 

has concentrations of organic chemicals above Safe Drinking Water Act 

Maximum Contaminant Levels (i.e., maximum permissible level of a 

contaminant in water delivered to any user of a public water system). 

• Surface and subsurface soil in the BNR Railyard, BNR Dismantling Yard, 

and Amsted property have elevated concentrations of antimony, arsenic, 

beryllium, copper, lead, zinc, carcinogenic polynuclear aromatic hydrocar

bons (PAHs), and polychlorinated biphenyls (PCBs) . 

• Elevated concentrations of arsenic, beryllium, and carcinogenic PAHs were 

detected in samples of surface water and shallow sediment near and 

downstream of the storm drain outlets shown in Figure ES-1 . 

• PCBs, carcinogenic PAHs, and other organic chemicals were detected in 

the dry wells at Tacoma City Light. 

EPA and its contractors prepared a Human Health Risk Assessment (HHRA) and 

Ecological Risk Assessment. These risk assessments provided estimates of 

potential risks posed by chemicals present in site media. These estimates were 

based on conservative assumptions and various current and potential future land 

use scenarios. The risk assessments have significant uncertainties associated with 

the assumptions used to quantify risk . Therefore, the risk assessments do not 

evaluate actual exposure or risks under existing land use scenarios . 
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PURPOSE OF FEASIBILITY STUDY 

This FS identifies and evaluates remedial alternatives and is intended to: 

• Develop cleanup and action levels that are appropriately protective of 

human health and the environment. 

• Identify, screen, and evaluate remedial methods that may be appropriate 

for the STF site. 

• Provide a range of alternatives; from those that involve little or no treat

ment to alternatives that include treatment as a principal element. 

• Present sufficient information describing the technical feasibility and 

probable costs of each alternative . 

• Present other information, as required, so that a protective, cost-effective 

remedy, consistent with the National Contingency Plan (NCP), can be 

selected. 

SITE HISTORY 

The STF site has been used for industrial purposes for approximately 100 years. 

Figure ES-1 shows the remediation areas at the STF site. Areas where significant 

historical activities occurred are briefly discussed in the following paragraphs. 

Tacoma Public Utilities 

Tacoma Public Utilities (Tacoma City Light) uses its facility at the STF site for 

maintenance and repair of equipment, as a storage and distribution center for 
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electrical and water supply system components, and as an administration center. 

Tacoma City Light has been operating at the site since 1953. The Tacoma City 

Light property occupies 12.5 acres and is covered with asphalt pavement and 

buildings. Stormwater runoff drains to modified dry wells that have soil bottoms 

and interconnecting piping leading to the City of Tacoma's storm drainage system. 

Concentrations of PCBs, carcinogenic PAHs, and other organic chemicals were 

detected in some of these dry wells. 

Two large storm drain outlets along the northwest boundary of the site are owned 

by the City of Tacoma and discharge large quantities of storm water (approximately 

100 million gallons for the period April 1991 through March 1992) onto the STF 

site. These runon flows are the major source of onsite surface water. The surface 

water has chemicals of concern characteristic of urban runoff. The surface water is 

the major source of chemicals of concern in sediment and surface water onsite near 

and downstream of these storm drain outlets . 

BNR Dismantling Yard and BNR Railyard 

The BNR Dismantling Yard and BNR Railyard occupy approximately 119 acres and 

were used as a railcar manufacturing and equipment repair facility. Operations 

began in 1892. Activities in these areas included railcar cleaning, painting, steel 

fabrication, and engine and equipment repair and maintenance. Engines and railcars 

were dismantled and parts salvaged in the BNR Dismantling Yard. Elevated 

concentrations of some metals (antimony, arsenic, beryllium, copper, lead. and zinc) 

and organics (PCBs and carcinogenic PAHs) were detected in surface and 

subsurface soil from these units . 
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Airport Area and Former Swamp/Lakebed 

The South Tacoma Airport operated from 1936 to 1973 at an approximately 68-

acre site. The airport provided aircraft refueling and maintenance service. A lake 

was located beyond the south end of the former runway. In the 1940s, seaplanes 

used the lake. Lead is a chemical of concern in the Airport area. 

At one time, the South Tacoma Swamp covered an area extending from South 40th 

Street to Steilacoom Boulevard (approximately 2 miles south of South 56th Street). 

Atlas Foundry and Fick Foundry disposed of foundry waste in the Former Swamp/ 

Lakebed area. This area (approximately 41 acres) also was used as a dump site for 

construction and domestic wastes. Lead and carcinogenic PAHs are chemicals of 

concern in the Former Swamp/Lakebed . 

Amsted Property and TIP 

Amsted and TIP occupy 21 .5 acres and began operation in 1890. Griffin Wheel, a 

division of Amsted Industries, operated a brass and iron foundry. The brass 

foundry manufactured journal bearings for use on railcar axles. The iron foundry 

produced wheels for railroad, mining, and other transportation uses. Chemicals of 

concern for the Amsted property include antimony, arsenic, beryllium, copper, lead, 

and zinc. Lead is a chemical of concern for TIP. 

CURRENT SITE CONDITIONS 

Much of the STF site is awaiting planned industrial development. A portion of the 

STF site is currently used for light industrial and commercial operations. Some 

businesses have operated from farmer foundry and rail yard facilities. Other 

manufacturers have constructed new facilities . 
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Tacoma City Light continues operations from the north end of the site. A few 

businesses operate on TIP property. In addition, General Plastics and Pioneer 

Builders Supply operate on portions of the former BNR Railyard. General Plastics 

manufactures high-density rigid and flexible foams for different industries. Pioneer 

Builders Supply operates a distribution center for asphalt and cedar roofing materi

als. Underground storage tanks were removed from the vicinity of Pioneer Builders 

Supply. Concentrations of organic chemicals were detected in the locations 

formerly occupied by the tanks. 

All current site uses are industrial. The STF site is zoned heavy industrial. The site 

is designated in Tacoma's South Tacoma Plan as an important part of the city's 

future industrial expansion area. 

PRELIMINARY CHEMICALS AND MEDIA OF CONCERN 

The HHRA proposed preliminary chemicals of concern for surface and subsurface 

soil, groundwater, surface water, and sediment. The HHRA developed the 

chemicals of concern based on several criteria. The primary criterion was 

comparison of site chemical concentrations to an adjusted risk range. The range 

generally considered protective of public health is a risk range of 1 O_. to 1 o·0 for 

carcinogens and a hazard quotient of 1 for noncarcinogens. The adjustment 

involved lowering the carcinogenic risk level to 10·1 and the hazard quotient to 0. 1 

to account for potential additive effects of exposure to multiple pathways and 

multiple chemicals. 

The HHRA screened surf ace and subsurface soil data for chemicals of concern 

based on ingestion and the potential for infiltration of chemicals Into groundwater. 

However, after completing the HHRA, EPA concluded " ... that the principal threat at 

the site is direct contact with soil and that there is no current threat to 

groundwater." Therefore, this FS Report considers preliminary chemicals of 

concern for soil based on ingestion. 
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Offsite sources are the major contributors of chemicals of concern to onsite surface 

water and sediment. EPA has determined that evaluation of onsite remedial actions 

is not appropriate until these offsite sources are addressed. Therefore, this FS 

Report does not identify chemicals of concern or evaluate remedial alternatives for 

onsite surface water or sediment. 

Table ES-1 presents the preliminary chemicals of concern, their concentration 

ranges, and mean concentrations for surface and subsurface soil. Table ES-2 

presents similar information for chemicals of concern in groundwater. 

NCP METHOD FOR SELECTING REMEDIAL ACTION 

EPA has developed expectations concerning development of alternative remedial 

actions: 

• Use treatment to address the principal threats posed by a site, wherever 

practicable. Principal threats for which treatment is appropriate include 

liquids, areas with high concentrations of toxic compounds, and highly 

mobile materials . 

• Use engineering controls, such as containment, for material that poses a 

relatively low long-term threat or where treatment is impracticable. 

• Use a. combination of methods, as appropriate, to achieve protection of 

human health and the environment. 

• Use institutional controls such as water use restrictions and deed restric

tions to supplement engineering controls as appropriate. 

• Consider using innovative technologies . 
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PRELIMINARY CHEMICALS OF CONCERN, CONCENTRATION RANGES, 
AND MEAN CONCENTRATIONS FOR SURFACE AND SUBSURFACE 

SOIL AT STF AREAS AND TACOMA CITY LIGHT DRY WELLS 

• 
Page 1 of 2 

STF Site Areas (mg/kg)lb,c,dl Tacoma City Light Dry Wells (mg/kgJlc.dl 

Preliminary Chemicals of Concern1al 

>i.•<r•• u < <••••<<•••·•·••••••••• ............................... ~ 
Aluminum 

Antimony 

· Arsenic 

Beryllium 

Cadmium 

Chromium (total) 

Coooer 

Lead 

Manganese 

Mercurv 

Vanadium 

Zinc 

INTERIM FINAL 
28 February 1 994 

Range Mean 

- BR!? 
1,350-178,000 14,100 

1.2-1,150 14.7 

0.12-696 12.4 

0.090-14.4 0.53 

0.075-29.9 0.96 

2.9-896 50.3 

5.8-163,000 1,160 

1.1-118000 179 

22.7-27,000 866 

0.0036-5.3 0.22 

0.34-529 46.8 

11.0-61 ,600 1,090 

Dlstribution1el Range Mean Dlstrlbutlon1ol 

- - ·:r / 
NP _ _(fl NAlgl NA 

NP 1.2-15.6 4.0 NP 

LN 1.1-133 9.8 NP 

LN .. NA NA 

LN 0.11-2.4 0.31 NP 

NP 12.4-2.300 100 NP 

NP - NA NA 

LN 1.0-838 41.1 NP 

NP -- NA NA 

NP 0.0018-0.40 0.058 NP 

NP - NA NA 

NP - NA NA 

916055.14/fs3. 



• • 
TABLE ES-1 

PRELIMINARY CHEMICALS OF CONCERN, CONCENTRATION RANGES, 
AND MEAN CONCENTRATIONS FOR SURFACE AND SUBSURFACE 

SOIL AT STF AREAS AND TACOMA CITY LIGHT DRY WELLS 

Page 2 of 2 

STF Site Areas (mg/kgllb.c.cll Tacoma City Light Dry Wells (mg/kg)lc.dJ 

Aldrin NA NP 0.0042-9.5 

Carbazole NA NP 0.11-120 

Carcino enic PAHs (total) 0.0040-42.4 0.33 lN 0.040-141 

1,3'-Dichlorobenzene NA NP 0.18-28.0 

1,4'-Dichlorobenzene NA NP 0.020-28.0 

3-3 '-Dichlorobenzidine 0.043-9.7 0.68 NP 0.18-28.0 

PCBs (total) 0.17-56.0 8.6 NP 0.10-840 

Pentachloro henol NA NP 0.24-150 

Phenanthrene NA NP 0.0050-150 

(al Reference: ICF (19931. 
(bl STF areas include BNR Dismantling Yard, BNR Railyard, Amsted property, Former Swamp/lakebed, Airport, and TIP. 
(cl Concentrations from Kennedy/Jenks Consultants (1993b,c). 
(di Undetected analytes may be included as one-half of the detection limit for the minimum concentration. 

0.28 NP 

3.6 NP 

4.5 NP 

1.0 NP 

1.1 NP 

1.5 NP 

5.8 LN 

4.7 NP 

4.0 NP 

(el LN indicates a lognormal sample distribution; geometric mean is reported. NP indicates a nonparametric sample distribution; arithmetric mean is 
reported. 

(fl ·-• = Not a chemical of concern. 
(gl NA = Not statistically analyzed. 
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Aluminum (fl 

Antimon 

Arsenic 

Boron 

Cobalt 

Co er 

Man anese 

Nickel 

Selenium 

Silver 

Vanadium 

Benzene 

• 
TABLE ES-2 

PRELIMINARY CHEMICALS OF CONCERN, 
CONCENTRATION RANGES, AND MEAN CONCENTRATIONS 

FOR GROUNDWATER AT STF AREAS AND PIONEER BUILDERS SUPPLY 

• 
Page 1 of 2 

STF Site Areas (pg/L)lb,c.dl Pioneer Builders Supply (pg/L)lc,dl 

8.0-5 940 50.2 LN _ _(fl NA1gl NA 

5.5-50.7 14.6 NP NA NA 

0.50-50.9 2.1 LN 6.2-13.8 10.1 LN 

8.7-1 940 183 LN 447-613 501 LN 

1.5-218 5.4 NP NA NA 

0.5-19.7 2.3 NP NA NA 

0.50-4, 160 24.4 LN 3 410-5 200 4,547 LN 

3.4-1 950 33.3 NP NA NA 

0.50-26.8 1.7 NP NA NA 

1.5-10.6 2.5 NP NA NA 

1 .7-30.5 NP NA NA 

NA NA 86.0-480 240 LN 

Bromodichloromethane 2.0-5.0 5.0 NP NA NA 
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TABLE ES-2 Page 2 of 2 

PRELIMINARY CHEMICALS OF CONCERN. 
CONCENTRATION RANGES. AND MEAN CONCENTRATIONS 

FOR GROUNDWATER AT STF AREAS AND PIONEER BUILDERS SUPPLY 

STF Site Areas (pg/L)lb,a.dl Pioneer Builders Supply (pg/L)la.dl 

Preliminary Chemicals of Concem1al Range Mean Distribution181 Range Mean 

-"::'-"i .. ·._.· :-: :.:<: :::·;:'./tf (///I/\\\\:!\/: /> : 
l>••·················•J•·•··················•·<•.> -··················•·< 

·••t••••j••·•c >•·••t••·• 
•·••·.·.·.. ····· /r Jedi. i >••··· 

Chloroform 1.0-20.0 5.0 NP - NA 

2,4-Dimethvlohenol - NA NA 5.0-61.0 17.5 

Ethvlbenzene - NA NA 150-1,000 482 

Hexanone - NA NA 5.0-50.0 23.6 

2-Methvlnaohthalene - NA NA 15.0-47.0 28.5 

Naphthalene - NA NA 30.0-190 84.3 

T etrachloroethene 3.0-5.0 4.9 NP - NA 

Toluene -- NA NA 51.0-770 253 

1 1 2-Trichloroethane -- NA NA 5.0-51.0 23.8 

Trichloroethene 1.0-6.0 4.8 NP - NA 

Xvlenes (total) - NA NA 141-2,300 783 

(a) Reference: ICF (1993). 
(bl STF areas include BNR Dismantling Yard, BNR Railyard, Amsted property, Former Swamp/Lakebed, Airport, and TIP. 
(cl Concentrations from Kennedy/Jenks Consultants (1993b,cl. 
(di Undetected analytes may be included as one-half of the detection limit for the minimum concentration. 

Distribution1•1 

················>·············· ··············· 

> ·. 
NA 

LN 

LN 

LN 

LN 

LN 

NA 

LN 

LN 

NA 

LN 

(el LN indicates a lognormal sample distribution; geometric mean is reported. NP indicates a nonparametric sample distribution; arithmetric mean is 
reported. 

(fl ·--· = Not a chemical of concern. 
(g) NA = Not statistically analyzed. 

.·. 
•• 
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• Return usable groundwaters to their beneficial uses wherever practicable, 

within a reasonable time frame . 

In summary, EPA recognizes the need to use a tiered approach in addressing 

remedial actions at a site. That is, EPA expects to use treatment to address the 

principal threats (if any) at a site. Containment is used to address large quantities 

of less toxic chemicals of concern. Institutional controls will be used to supplement 

treatment and containment actions. 

EVALUATION STRATEGY FOR THE STF SITE 

The evaluation strategy for the STF site follows the approach described in the NCP. 

First, areas are evaluated for principal threats (i.e., areas requiring treatment). 

These areas (if any) are then evaluated for containment. Finally, institutional 

controls are developed to supplement actions that address principal threats (if any} 

and containment. 

For the STF FS, the terms "aggressive," "active," and "Institutional controls" are 

used to define different levels of remedial action. The term "aggressive" relates to 

the NCP expectation to use treatment to address the principal threats at the site, 

where practicable. 

Aggressive remediation corresponds to more permanent solutions as defined by the 

NCP. Aggressive remediation technologies will be those that destroy, detoxify, 

immobilize, or remove relatively small volumes of substances having high concen

trations of chemicals of concern. For groundwater, aggressive remediation consists 

of treatment or hydraulic control actions for groundwater with concentrations of 

chemicals of concern consistently above maximum contaminant levels. 

The term "active" for soil remediation relates to engineering controls to address 

large quantities of less toxic chemicals of concern. Active remediation of soil at the 
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STF site consists of containment. Active remediation was not evaluated for 

groundwater. 

For soil remediation, the term "institutional controls" includes property deed 

restrictions, government controls (e.g., zoning restrictions), and educational 

programs to limit activities that could cause exposure to chemicals of concern. For 

groundwater remediation, institutional controls could entail government controls or 

prohibitions in the property deed to restrict potable groundwater use and 

educational programs. Where appropriate, groundwater monitoring may be included 

in a remedial alternative. 

REMEDIATION AREAS 

The STF site can be managed as three remediation areas based on specific site 

problems. These remediation areas and associated problems are: 

• Pioneer Builders Supply--Volatile organic compounds in groundwater 

• Tacoma City light dry wells--PCBs, carcinogenic PAHs, and other organics 

• BNR Railyard, BNR Dismantling Yard, and Amsted property--Metals 

(antimony, arsenic, beryllium, copper, lead, and zinc), PCBs, and carcino

genic PAHs in surface and subsurface soil. 

POTENTIAL ACTION THRESHOLD CONCENTRATIONS 

EPA developed eight Cases (Cases I-VIII) to evaluate remedial alternatives tor one of 

the three remediation areas (i.e., BNR Railyard, BNR Dismantling Yard, and Amsted 

property). This remediation area is designated as "other STF areas." The Cases 

describe various concentration levels used to evaluate aggressive remediation (if 

INTERIM FINAL 
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required) and active remediation. The Cases were developed because the range of 

concentrations have significant implications for determining: 

• Soil volumes that may have to be remediated 

• Practicability of remediating these soil volumes 

• Cost effectiveness of different remedial actions. 

Table ES-3 presents concentrations for the chemicals of concern for EPA's eight 

Cases. Case I and Case II concentrations were determined to be impracticable and 

not cost effective for aggressive remediation at the STF site. Therefore, 

institutional controls are appropriate as remedial actions to address Case I concen

trations. Case II concentrations can be achieved cost effectively through contain

ment with aggressive actions (if required) limited to those areas representing 

principal threats (if any). 

DESCRIPTION, EVALUATION, AND COMPARATIVE ANALYSIS OF REMEDIAL 
ALTERNATIVES 

The evaluation of remedial alternatives followed a two-step process. The alterna

tives were first screened to reduce the number of alternatives that underwent a 

more thorough and extensive analysis; the remaining alternatives were then 

analyzed in detail. Initially, remedial alternatives were screened based on 

effectiveness, implementability, and cost . The subsequent detailed analysis was 

based on nine evaluation criteria established by the NCP. These nine NCP criteria 

are organized into three categories: 

• Threshold criteria must be met for an alternative to have available for 

selection. Threshold criteria include: 

INTERIM FINAL 
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Compliance w ith applicable or relevant and appropriate require

ments (ARARs). 

Balancing criteria are used to evaluate an alternative's ability to incorporate 

permanent solutions and treatment technologies to the maximum extent 

practicable. Balancing criteria include: 

Long-term effectiveness 

Reduction in toxicity, mobility, or volume through treatment 

Short-term effectiveness 

Implementability 

Cost. 

• Modifying criteria include: 

State acceptance 

Community acceptance . 

In addition to these nine evaluation criteria, the NCP requires that an alternative 

selected for implementation meets the following criteria: 

• Each remedial action is cost effective. Cost effectiveness is determined by 

evaluating long-term effectiveness and permanence; reduction of toxicity, 

mobility, or volume through treatment; and short-term effectiveness. The 

overall effectiveness is then compared to cost to ensure the remedy is cost 

effective. 

• Each remedial action uses permanent solutions to the maximum extent 

practicable. Practicability is determined by the balance of tradeoffs among 

alternatives in terms of the primary balancing criteria. 

The following sections describe the alternatives for each remediation area . 
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Pioneer Builders Supply 

Description of PBS Alternatives 

• Alternative PBS-1: No Action. 

No action is taken to reduce chemical concentrations in subsurface 

soil or groundwater. However, the no action alternative includes 

groundwater monitoring in the vicinity of Pioneer Builders Supply. 

• Alternative PBS-2: In-Place Containment <Actiyel/lnstitutjonal Controls. 

This alternative includes placing an asphalt cover over the former 

underground tank location to limit surface water infiltration and to 

reduce exposure to chemicals at concern in soil. 

• Alternative PBS-3: Onsite Cont~inment (Activel /Groundwater Extraction, 

Treatment. and Discharge (Agqressivel/lnstitutional Controls. 

Subsurface soil that could be a source of chemicals of concern in 

groundwater would be excavated, placed onsite, and covered for 

permanent storage. Groundwater would be extracted from the 

Pioneer Builders Supply area and treated aboveground and 

discharged. 

• Alternative PBS-4: Aboveground Vapor Extraction (Aggressive)/ 

Groundwater Extraction. Treatment. and Discharge (Aqgressjvel/ 

Institutional Controls. 

INTERIM FINAL 
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Subsurface soil that could be a source of chemicals of concern in 

groundwater would be excavated, placed in a treatment area, and 

remediated using vapor extraction. The excavation would be 

backfilled with the remediated soil. Groundwater would be ex

tracted from the Pioneer Builders Supply area and treated above

ground . 
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• Alternative PBS-q: Oftsite Incineration and Offsite Management Unit 

(Aqgressivel /Groundwater Extraction, Treatment, and Discharge/ 

Institutional Controls. 

Subsurface soil that could be a source of chemicals of concern in 

groundwater will be excavated. Soil exceeding land ban criteria 

would be transported to a permitted facility for incineration. The 

remaining soil would be transported to an offsite permitted facility 

and landfilled . Groundwater would be extracted from the Pioneer 

Builders Supply area and treated aboveground and discharged. 

• Alternative PBS-6: In Situ Vapor Extraction and Air Soarging <Aggressive)( 

Institutional Controls. 

In situ vapor extraction wells and air injection wells would be 

installed in the vicinity of Pioneer Builders Supply to remediate 

subsurface soil and groundwater . 

Results of Screening Evaluation for Pioneer Builders Supply 

Alternatives PBS-3 (Onsite Containment/Groundwater Extraction, Treatment, and 

Discharge) and PBS-5 (Offsite Incineration and Offsite Management/Groundwater 

Extraction, Treatment, and Discharge) were eliminated from the detailed evaluation. 

Alternatives PBS-3 and PBS-5 involve containment (either onsite or offsite) of 

excavated soil. However, volatile organic compounds in soil can be readily 

remediated. If soil is excavated. it would be logical and cost effective to remediate 

the soil and avoid long-term maintenance requirements . 

Results of Comparative Analysis for Pioneer Builders Supply 

Alternative PBS-1 (No Action) would not achieve cleanup levels, and the low 

potential for contact with chemicals of concern in soil and groundwater would 

remain. Alternative PBS-2 (In-Place Containment) would use an asphalt cover to 

reduce surface water infiltration and the subsequent leaching of chemicals from soil 
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into groundwater. The cover would also reduce the opportunity for soil to be 

excavated, potentially exposing workers to chemicals in the soil. Restrictions 

would limit groundwater use to non-potable applications. 

Alternative PBS-4 (Aboveground Vapor Extraction and Groundwater Treatment) and 

Alternative PBS-6 On Situ Vapor Extraction and Air Sparging) use treatment to 

reduce chemical concentrations in soil and groundwater. Both alternatives could 

achieve cleanup levels; however, Alternative PBS-6 is expected to achieve cleanup 

levels faster, more cost effectively, and with less risk to the community, remedial 

workers, and the environment when compared to Alternative PBS-4. 

Costs for the remedial alternatives for the Pioneer Builders Supply operable unit are 

summarized in the following table: 

TABLE ES-4 

SUMMARY OF COSTS FOR REMEDIAL ALTERNATIVES 
FOR PIONEER BUILDERS SUPPLY 

Alternatives for Pioneer Builders Supply 

Alternative PBS-1 
No Action 

Alternative PBS-2 
In-Place Containment (Active)/lnstitutional 

Controls 

Alternative PBS-4 
Aboveground Vapor Extraction 

(Aggressive)/Groundwater Extraction, Treatment, 
and Discharge (Aggressive)/lnstitutional Controls 

A lternative PBS-6 
In Situ Vapor Extraction and Air Sparging 

(Aggressive)/lnstitutional Controls 

(al Operating period assumed to be 5 years. 
(bl Operating period assumed to be 10 years. 
(c) Operating period assumed to be 20 years. 
(di Operating period assumed to be 2 years. 

Total Cost ($) 

56,000 

106,000 

1,471,000«.i 
2,041 ,00Q!bl 
2,895,QQQICI 

768,0QQ(dl 

Table ES-5 presents a comparative analysis summary of the non-cost threshold and 

balancing criteria for each alternative for Pioneer Builders Supply . 
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SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES 
FOR PIONEER BUILDERS SUPPLY 

Overall Compliance Long-Tenn Reduction In Toxicity, 
Protection with ARARs Effectiveness Moblllty, or Volume 

Pioneer Builders Supply Alternatives 

Alternative PBS-1 
No Action - - - 0 

Alternative PBS-2 
In-Place Containmentnnstitutional Controls 0 0 0 0 

Alternative PBS-4 
Aboveground Vapor Extraction/Groundwater 
Extraction, Treatment, and Discharge/Institutional + + 0 + 
Controls 

Alternative PBS-6 
In Situ Vapor Extraction/Air Sparging/lnstitutional + + + + 
Controls 

Short-Term 
Effectiveness 

0 

+ 

0 

0 

+ Alternative substantially addresses criteria or does not present short- or long-term risk or difficulty to implement compared to other alternatives. 
0 Alternative can address criteria with some impact. 

Alternative will have difficulty addressing criteria or presents short· or long-term risk or difficulty to implement compared to other alternatives. 
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Tacoma City Light 

One alternative was developed for the Tacoma City Light dry wells. The volume of 

material requiring remediation is small (approximately 1 20 cubic yards) and the 

remedial methods available to meet cleanup levels are limited. Soil having PCB 

concentrations greater than 50 mg/kg and endrin concentrations greater than 0.13 

mg/kg will be incinerated. Soil having PCB concentrations between 1 mg/kg and 50 

mg/kg and carcinogenic PAH concentrations greater than 1 mg/kg will be landfilled. 

The dry wells will be backfilled with clean soil and catch basins will be installed. 

Because only one alternative is presented, no comparative analysis is required. 

However, this alternative protects human health and the environment (i.e., this 

alternative meets site cleanup levels); meets all ARARs; reduces chemical toxicity, 

mobility, and volume through treatment; eliminates requirements for long-term 

maintenance and monitoring; is a permanent solution; has acceptable short-term 

risks; is easily implementable; and is cost effective. 

Other STF Areas 

Description of STF Alternatives 

• Alternative STF-1: No Action. 

No action is taken to reduce chemical concentrations in soil or 

groundwater. 

• Alternative STF-2: Institutional Controls. 

INTERIM FINAL 
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This alternative would include institutional controls to limit 

exposure to chemicals of concern in soil and groundwater . 
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• Alternative STF-3: Containment (Active)/lnstitutional Controls. 

Soil or asphalt would be used to cover areas having soil concentra

tions exceeding the aggressive or active threshold concentrations 

(as shown in Table ES-3). Soil may be consolidated to reduce the 

area requiring long-term management. 

• Alternative STF-4: Off site Management Unit (Aggressive)/Containment 

(Active)/lnstitutional Controls. 

Material having chemical concentrations above the aggressive 

threshold concentrations (as shown in Table ES-3) would be 

disposed at a permitted offsite facility. Excavated areas would be 

backfilled with clean material. Soil having chemical concentrations 

above the active threshold concentrations would be covered with 

soil or asphalt. Some soil may be consolidated to reduce the area 

requiring long-term management . 

• Alternative STF-5: Offsite Incineration and Soil Washing (Aggressive)/ 

Containment (Active)/lnstitutional Controls. 

Soil having PCB concentrations above 50 mg/kg would be 

incinerated. Other soil having chemical concentrations above the 

aggressive threshold concentrations (as shown in Table ES-3) 

would be treated using soil washing techniques. Soil having 

chemical concentrations above the active threshold concentrations 

would be covered with clean soil or asphalt. Some soil may be 

consolidated to reduce the area requiring long-term management. 

• Alternative STF-6: Offsite Incineration and Aboveground Solidification 

(Aggressive)/Containment (Active)/lnstitutional Controls. 

INTERIM FINAL 
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Soil having PCB concentrations above 50 mg/kg would be 

incinerated (if required). Other soil having chemical concentrations 

exceeding the aggressive threshold concentrations (as shown in 

Table ES-3) would be excavated and solidified. Solidified material 
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would be contained onsite. Soil having chemical concentrations 

above the active threshold concentrations would be covered with 

clean soil or asphalt. Some soil may be consolidated to reduce the 

area requiring long-term management. 

• Alternative STF-7: Offsite Incineration and In Situ Solidification 

(Aggressive) /Canta i nment (Active) /Institutional Controls. 

Soil having PCB concentrations above 50 mg/kg would be 

incinerated (if required). Other soil having chemical concentrations 

exceeding the aggressive threshold concentrations (as shown in 

Table ES-3) would be solidified in-place. Soil having chemical 

concentrations above the active threshold concentrations would be 

covered with clean soil or asphalt. Some soil may be consolidated 

to reduce the area requiring long-term management . 

Results of Screening Evaluation for Other STF Areas 

Alternatives STF-5 (Offsite Incineration and Soil Washing) and STF-7 (Offsite 

Incineration and In Situ Solidification) were eliminated from the detailed evaluation. 

The soil washing technology in Alternative STF-5 was determined to be an ineffec

tive method. Alternative STF-7 was determined to be difficult to implement 

because the exact location of chemicals in subsurface soil requiring remediation 

were not clearly identifiable and would be impractical to determine. In situ 

solidification is suited to greater depths, and areas evaluated for solidification at the 

STF site are typically located in shallow soil. 

Costs for the remedial alternatives for the other STF remediation areas are 

summarized in the following table: 
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TABLE ES-6 

SUMMARY OF COSTS FOR STF REMEDIAL ALTERNATIVES 

Alternatives for Other STF Areas 

Alternative STF-1 
No Action 

Alternative STF-2 
Institutional Controls 

Alternative STF-3 
Containment (Active)/lnstitutional Controls 

Alternative STF-4 
Offsite Management Unit (Aggress ive)/Containment 

(Active)/lnstitutional Controls 

Alternative STF-6 
Offsite Incineration and Aboveground Solidification (Aggressive)/ 

Containment (Activel/lnstitutional Controls 

Total Cost I 
371 ,000 

460,000 

8,53 6,000· 10, 138,0001"1 

11,23 3,000-59,869,0001~"1 

10,96 4. 000-44 ,490. 0001• ·01 

(a) Alternatives STF-3, STF-4 , and STF-6 include range of costs for consolidation and contain
ment, and in-place containment. 

(bl Alternatives STF-4 and STF-6 were evaluated based on a range of volumes and areas 
presented in Cases Ill t hrough VIII. 

Results of Comparative Analysis for Other Areas of the STF Site 

Alternative STF-1 (No Action) would not achieve cleanup levels, and the potential 

for contact with chemicals of concern in soil and groundwater would remain. The 

threat to groundwater from leaching of metals is not significant at the site because 

the metals are not mobile. Alternative STF-2 (Institutional Controls) would protect 

human health by restricting land use to industrial purposes and limiting groundwater 

use to non-potable applications. The EPA determined that , for industrial sites, 

carcinogenic risk estimates are w ithin acceptable levels. Noncarcinogenic risk 

estimates also are generally acceptable. However, lead in soil may still pose some 

risk to site workers. 

Alternative STF-3 (Containment) would enhance the protection provided by institu

tional controls in Alternative STF-2 by using containment to address concentrations 

of chemicals of concern. The cover and institutional controls would reduce or 

eliminate exposure to chemicals detected in soil and groundwater . 

INTERIM FINAL 
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Alternatives STF-4 (Offsite Management) and STF-6 (Offsite Incineration and 

Aboveground Solidification) would remove or treat chemicals of concern in soil . 

Alternatives STF-4 and STF-6 appear equally protective because chemicals of 

concern would be removed offsite to a permitted facility (Alternative STF-4) or 

incinerated (if required) and solidified and contained onsite (Alternative STF-6). 

Both alternatives involve containment to address chemical concentrations that 

exceed the active threshold concentrations. 

Under the NCP, the remedial action selected for a site must satisfy the threshold 

criteria and be cost effective. A remedial action is cost effective if its costs are 

proportional to its overall effectiveness. Evaluating cost effectiveness requires both 

an analysis of cost and overall effectiveness of each individual alternative. It also 

requires a comparison of the cost effectiveness of each alternative in relation to one 

another . 

An evaluation of cost effectiveness for the alternatives that include an aggressive 

remediation component involves an analysis of the impact of various aggressive 

threshold concentrations. Most aggressive threshold concentrations do not vary 

significantly between Cases Ill and VIII except for lead. Therefore, lead has the 

greatest impact for remedy selection. The aggressive threshold for lead ranges 

from 4 ,500 mg/kg (Case Ill) to 30,000 mg/kg (Case VIII) , and the corresponding 

volume of soil that would require remediation ranges from 138,000 cubic yards 

(Case 1111 to 7,800 cubic yards (Case VIII) . A range of lead concentrations is 

appropriate because large variations in the threshold concentration for lead have 

significant implication for cleanup and the cost effectiveness of potential remedial 

actions. 

Figure ES-2 compares the lead concentrations with the cost of lead treated. Values 

for the cost of lead treated were determined using a cumulative approach. The 

quantity of lead in soil at a particular concentration includes all lead in soil at that 

particular concentration and at greater concentrations . 
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approximately 140 percent for a very small decrease (11 percent) in the aggressive 

threshold concentration from 18,000 mg/kg to 16,000 mg/kg. 

The relationship between Figures ES-2, ES-3, and ES-4 shows a dramatic increase 

in cost to treat at 18,000 mg/kg (Figures ES-3 and ES·4) compared with benefits 

derived (mass or volume treated). This dramatic increase in cost at 18,000 mg/kg 

indicates a significant decline in the cost effectiveness (efficiency) of remediation at 

concentrations lower than 18,000 mg/kg (Figure ES-2). 

Cost effectiveness also must be evaluated in terms of risk. The HHAA (ICF 1993) 

showed that under an industrial scenario, risk levels throughout the site are general

ly below 10 ... for carcinogenic risks, and hazard indices ere under 1 for 

noncarcinogenic effects in surface soil. There is minimal risk regarding leaching of 

chemicals of concern from soil to groundwater. 

'D 
Risks are minimized by controlling ~xposure. Alternatives STF-3 (Containment), 

STF-4 (Offsite Management), and Alternative STF-6 (Offsite Incineration and 
., (. 

Aboveground Solidification) rely in part on containment to a dress risk at the site. 

In fact, containment is a major component of all alternatives that use aggressive or 

active remediation to reduce risk. The cost difference between STF-3 

(Containment) and STF-6, Case Ill (Offsite Incineration and Aboveground 

Solidification) is approximately 400 percent, although the areas remediated are not 

significantly different (44.9 acres for STF-3 vs 50.3 acres for STF-6, Case Ill). The 

difference in cost between Alternatives STF-3 and STF-6 is due primarily to 

aggressive remediation. Aggressive remediation in STF-6 reduces risk by 

eliminating exposure routes; however, active remediation (containment) 

accomplishes the same reduction in risk by eliminating exposure routes but at 

significantly lower cost. 

Recognizing that containment provides reduction in risk equivalent to aggressive 

remediation, regulatory concentrations that protect human health and the environ

ment also are appropriate for determining the principal threat concentration for lead 
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at which aggressive remediation is required. EPA stated in their 4 October 1993 

letter that Ecology would consider use of the Extremely Hazardous Waste (EHW) 

level as a possible aggressive threshold concentration for lead at the site. Based on 

additional data collected after the STF RI (Kennedy/Jenks Consultants 1994b), the 

EHW level was statistically determined to be approximately 42,000 mg/kg. EPA 

also statistically evaluated these data and determined that the EHW concentration 

to be approximately 30,000 mg/kg (EPA, 23 February 1994, personal 

communication) . Case VIII uses 30,000 mg/kg for the aggressive threshold 

concentration for lead. 

Because Case VII reflects a conservative EHW concentration for lead, it deserves 

serious consideration as the threshold for aggressive remediation. As discussed 

above, the NCP favors aggressive treatment for principal threats from a site. 

Because the potential for groundwater exposure is limited, the primary concern is 

direct contact with chemicals of concern in soils. The risks from such contact can 

be effectively eliminated through either containment or aggressive remediation. It is 

appropriate to focus aggressive remediation on those hot spots that contain soils 

that exceed EHW criteria. 

Table ES-7 presents a comparative analysis summary of the non-cost threshold and 

balancing criteria for each alternative for the other STF areas at the site. 
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TABLE ES-7 

SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES 
FOR OTHER STF AREAS 

Ov•all Compliance Long-Term Reduction In Toxicity, 
Protection with ARAR1 Effectiveness Mobility, or Volume 

0th• STF Ar._ Altematlv81 

Alternative STF-1 
No Action - - - 0 

Alternative STF-2 
Institutional Controls 0 + 0 0 

Alternative STF-3 
Containment/Institutional Controls + + + 0 

Alternative STF-4 
Offsite Management/Containment/Institutional 
Controls 0 + + 0 

Alternative STF-6 
Offsite Incineration and Aboveground Solidification/ 
Containment/Institutional Controls 0 + + + 

Short-Tenn 
Effectiveness 

+ 

+ 

+ 

-

-

+ Alternative substantially addresses criteria or does not present short- or long-term risk or difficulty to implement compared to other alternatives. 
0 Alternative can address criteria with some impact. 
- Alternative will have difficulty addressing criteria or presents short- or long-term risk or difficulty to implement compared to other alternatives. 
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1 .0 INTRODUCTION 

This Feasibility Study (FS) Report identifies and evaluates remedial alternatives for 

the South Tacoma Field (STF) Superfund site. This FS Report addresses the 

requirements of the National Contingency Plan [(NCP) 40 CFR 300)~ 

The STF Superfund site is located within a physiographic subprovince of the 

northwestern United States known as the Puget Sound Lowland (Figure G-1 ). More 

specifically, the STF site is located in the southwestern portion of the City of 

Tacoma, Washington on an industrial property approximately 260 acres in size 

(Figure G-2). Currently, the STF site is largely vacant with some remnant 

structures and several recently constructed industrial and commercial buildings. 

Five industrial/commercial facilities currently operate at the STF site. 

On 23 November 1981, the U.S. Environmental Protection Agency (EPA) published 

an •interim priority list• of 115 hazardous waste sites targeted for action under the 

Comprehensive Environmental Response, Compensation, and Liability Act of 1980 

(CERCLA). The list included the Commencement Bay site in Tacoma. When the 

final list of the nation's top 418 sites was published [National Priorities List (NPL)], 

the Commenceme{lt Bay site was listed as two separate sites: 1) Commencement 

Bay-Nearshore/Tideflats, and 2) Commencement Bay-South Tacoma Channel. In 

1983, the Commencement Bay-South Tacoma Channel site was divided into three 

operable units: South Tacoma Field, Tacoma Landfill, and Tacoma Well 12A. 

On 12 October 1990, EPA and the potentially responsible parties (PRPs) signed an 

Administrative Order on Consent (Consent Order) for the STF site. The Consent 

Order, among other requirements, directed that a remedial investigation (RI) and 

feasibility study (FS) be conducted to determine the nature and extent of 

environmental contamination at the STF site and to identify and evaluate remedial 

alternatives that reduce risks to human health and the environment . 
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The Consent Order requires implementation of the Final Work Plan, which 

establishes the level of effort required by EPA to complete a Remedial 

Investigation/Feasibility Study (RI/FS) at the STF site. The Final Work Plan was 

prepared for EPA by ICF Technology, Inc. (ICF 1990b). KeMedy/Jenks Consultants 

was retained by the PRPs to conduct the RI/FS in accordance with the Final Work 

Plan, Revision 1, dated September 1990 CICF 1990b). 

The six-volume STF RI Report (Kennedy/Jenks Consultants 1993a,b,c,d,e,f) and 

four data appendices (Kennedy/Jenks Consultants 1991 a,b; 1992a,b) synthesize 

the results of discrete investigations of surface soil, subsurface soil, groundwater, 

surface water, sediment, and blackberries. A wetland delineation and endangered 

plant species survey, dispersion air modeling, soil gas survey, geophysical survey, 

and hydraulic characterization were also discrete investigative components of the 

STF RI. In addition, a subsurface geophysical target investigation was conducted 

based on results of the geophysical survey. The Subsurface Geophysical Target 

Investigation Report was prepared as an addendum to the RI Report (Kannady/ 

Jenks Consultants 1993g). Upon completion of the subsurface target investigation, 

two underground storage tanks (USTs) were removed from the site (Kennedy/Jenks 

Consultants 1993h). The RI Report also discusses the fate and transport of site 

chemicals of concern and the potential routes of migration. 

This FS Report is not a stand-alone document. While it includes sufficient informa

tion for an understanding of site conditions, the FS is intended to supplement the 

STF RI. This FS was prepared in accordance with the Final Work Plan (ICF 1990b) 

and EPA's (1988c) Guidance for Conducting Remedial Investigations and Feasibility 

Studies under CERCLA. 

EPA and its contractors prepared a Human Health Risk Assessment [(HHRA) 

ICF 19931 and Ecological Risk Assessment (EPA 1992k) following completion of 

field and laboratory studies that comprised the RI. These risk assessments provided 

qualitative and quantitative information regarding risks posed by present chemicals 

in site media using conservative assumptions and various current and potential 
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future land use scenarios. The risk assessments have significant uncertainties 

asso~iatad with the assumptions used to quantify risk and therefore do not purport 

to evaluate actual exposure or risks under existing land use scenarios. 

1.1 PURPOSE OF FEASIBILITY STUDY 

This FS identifies and evaluates remedial alternatives that protect human health and 

the environment at the STF site. The FS is based on the findings presented in the 

STF RI Report (Kennady/Jenks Consultants 1993a-f) and in the HHRA (ICF 1993). 

The RI Report provides sufficient technical information to identify a range of 

appropriate remedial actions for the STF site. 

This FS is intended to: 

• Develop cleanup and action levels that are appropriately protective of 

human health and the environment. 

• Identify. screen. and evaluate remedial methods that may be appropriate 

for the STF site. 

• Provide a range of alternatives from those that involve little or no treatment 

to alternatives that include treatment as a principal element. 

• Present sufficient information describing the technical feasibility and 

probable costs of each alternative. 

• Present other information. as required. so that a cost-effective remedy, 

consistent with the NCP. can be selected.· A cost-effective remedy is one 

which. among the alternatives evaluated. is least costly while being 

technologically feasible. reliable. and adequately protects human health and 

the environment (40 CFR 300(f)(t)(ii)(D)] . 
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1.2 REPORT ORGANIZATION 

The sections of this FS Report are described below: 

• Section 1.0 includes a description of the STF site, site history, geology, 

soil, and hydrology. This section also includes a discussion of the nature 

and extent of regulated chemicals detected in various environmental media 

at the site, and summaries of the chemical fate and transport discussions 

from the STF RI Report (Kennedy/Jenks Consultants 1993a). This section 

then concludes with a summary the STF HHRA UCF 1993) and the STF 

Ecological Risk Assessment Report (EPA 1992k). 

• Section 2.0 presents the development of the site remedial action 

objectives. The section describes the preliminary chemicals and media of 

concern, potential receptors and exposure routes, potential applicable or 

relevant and appropriate requirements (ARA Rs), and the cleanup rationale 

for the STF site. 

• Section 3.0 identifies and evaluates remedial methods that could be used 

to remediate the STF site. The section includes 1) a discussion of the 

volumes of soil associated with various action levels for addressing the 

principal threats at the site, 2) a statistical analysis for evaluating surface 

areas that could require remediation, and 3) an estimate of a pumping rate 

for evaluating groundwater remediation. The section then identifies 

remedial methods (consisting of general response actions, remedial 

technologies, and process options) that may be appropriate for remediating 

the site. The section concludes with the results of a screening and evalua

tion of the remedial methods. 

• Section 4.0 identifies and describes the STF remedial alternatives, which 

ware developed using the process options evaluated in Section 3.0 • 
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• Section 5.0 presents a preliminary evaluation and screening of the alterna

tives developed in Section 4.0. The evaluation is based on effectiveness, 

ability to be implemented, and cost. 

• Section 6.0 contains a detailed evaluation of the alternatives remaining 

from the preliminary evaluation described in Section 5.0. Alternatives are 

evaluated based on overall protection of human health and the environ

ment; compliance with ARARs; long-term effectiveness and permanence; 

reduction of toxicity, mobility, or volume through treatment; short-term 

effectiveness; ability to be implemented; cost; community acceptance; and 

state acceptance. 

• Section 7.0 presents a comparative analysis of the alternatives based on 

the criteria described in Section 6.0 . 

• Section 8.0 includes references for documents cited or used in preparation 

of this report. 

In addition, this FS Report includes the following appendices: 

• Appendix FS-A contains a summary of the RI findings and conclusions con

cerning the nature and extent of contamination at the STF site. 

• Appendix FS-8 presents potential ARARs for the STF site. 

• Appandix FS-C contains the methods used to estimate volumes of media 

requiring remediation. 

• Appendix FS-D identifies general response actions, remedial technologies, 

and process options, and screens these process options . 
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• Appendix FS-E presents the evaluation of process options. 

• Appendix FS-F contains detailed cost estimates for the remedial 

alternatives. 

• Appendix FS-G addresses compliance of each alternative with ARARs. 

1.3 SITE DESCRIPTION 

1.3. 1 Site History 

A description of the STF site history is available in the Site Background Summary 

Report UCF 1990a), along with references to other documents that provide addi

tional information on historical site use. This discussion of historical activities at 

the STF site is based on material contained in this Site Background Summary 

Report UCF 1990a). An independent study of historical activities was not 

conducted to verify the findings of ICF's report. 

The STF site has been used for a variety of industrial purposes for approximately 

100 years. Locations where various activities have occurred at the site are shown 

in Figure FS1-1. Areas where significant historical activities occurred are briefly 

discussed in the following paragraphs. 

The South Tacoma Car Shops area operated as a manufacturing and repair facility 

from 1892 until 1974. The area was used for manufacturing, repair, and mainte

nance of railroad equipment. Cars were cleaned and dismantled in this area. 

Foundry facilities operated onsite from 1890 through 1980. An iron foundry 

produced iron wheels until 196 7. A brass foundry produced journal bearings 

composed primarily of lead, tin, copper, zinc, and antimony until 1980 . 
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Aircraft maintenance and refueling operations were performed at the South Tacoma 

Airport from 1936 to 1973. A lake was located beyond the south end of the 

former runway and, in the late 1940s, was used by seaplanes. 

Reportedly, a variety of filling activities occurred during the history of the site. 

Foundry, construction, and domestic wastes reportedly were disposed of as fill 

material in the Former Swamp/Lakebed area UCF 1990a). In the 1930s and 1940s, 

portions of the site reportedly were used as unauthorized dumping areas for 

household and commercial wastes. Actual records of fill materials and volumes 

could not be obtained. 

1.3.2 Current Site Conditions 

Much of the STF site is currently undeveloped and awaiting industrial development. 

The site is covered with field grass, blackberry bushes, shrubs, and a few trees. 

• Concrete rubble, old foundations, and trash are apparent in some areas. A portion 

of the STF site is used for light industrial and commercial operations. Some 

businesses have operated from facilities previously used in association with the 

former foundries and railyard, while other manufacturers have constructed new 

facilities. All current site uses are industrial. The site is zoned heavy industrial and 

is designated in Tacoma's South Tacoma Plan as an important part of the city's 

future industrial expansion area (City of Tacoma 1985). Figure FS1-2 shows 

businesses currently operating at the STF site and the sampling units (see Section 

1 . 7) used for investigative purposes during the STF RI. 

• 

Tacoma Public Utilities (Tacoma City Light) provides electrical service and drinking 

water to Tacoma residents and businesses, and has operated from the northern

most and of the STF site since 1953. Tacoma Public Utilities uses its facility for 

maintenance and repair of equipment, as a storage and distribution canter for 

electrical and water supply system components, and as an administration center. 

The Tacoma City Ught property Is covered with asphalt pavement and buildings . 
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Stormwater runoff from the Tacoma City Light property drains to modified dry wells 

that have soil bottoms and inter-connecting piping leading to the City of Tacoma's 

storm drainage system. Polychlorinated biphenyl (PCB) contamination of Tacoma 

City Light soil in dry wells was documented by Black & Veatch ( 1983) and by Hart

Crowser (1989). Some of the dry wells have been plugged with bentonite to 

prevent surface water infiltration. 

Tacoma Industrial Properties (TIP) Management Inc. owns property in the south

central portion of the STF site, which is the site of a former iron foundry. TIP uses 

the area for a variety of industrial purposes. Two businesses operate on TIP 

property: KML Corporation and Savage Industries. KML Corporation has operated 

in the former iron foundry building since 1986. KML laminates films onto particle 

board for the construction of cabinets and interior partitions. Savage Industries has 

used a former wood patterns and vaults building since the early 1970s to manufac

ture wooden picture frames. 

• Other businesses have used TIP facilities; however, little information is available 

about their operations. These businesses reportedly included repair of boat, 

motors, and boat trailers (Northwest Welding and Fabrication); steel tubing, 

bending, and fabrication; lamination of plastic overlays on particle boards; soil 

stabilization materials manufacturing; warehousing; and steel fabrication. 

• 

Facilities recently constructed on STF site property include the General Plastics and 

Pioneer Builders Supply complexes. General Plastics built a manufacturing plant in 

1981 on a portion of the former Car Shops area. General Plastics manufactures 

high-density rigid and flexible polyurethane foams and high-density rigid polyiso

cyanurate foams for the aviation, construction, marine, nuclear, architectural, and 

sports equipment industries. 

Pioneer Builders Supply purchased land in the southeast portion of the STF site for 

a warehouse and office building that were constructed in 1988. Pioneer Builders 

Supply operates a distribution center for asphalt and cedar roofing materials • 
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Pioneer Builders Supply used two USTs for approximately 5 years to store gasoline 

and diesel fuel. Pioneer Builders Supply excavated the tanks in December 1991 and 

determined that the surrounding soil was contaminated with petroleum products 

(Saltbush Environmental Services 1992). In addition, three- USTs were discovered 

in the northeast corner of the Pioneer Builders Supply property in early 1990 and 

were excavated and disposed of in June 1990 (Hildenbrand, J., 12 February 1991, 

personal communication). 

1.4 GEOLOGY 

The STF site lies within the South Tacoma Channel (Channel), a geomorphic feature 

produced during the Vashon Glaciation. The Vashon Glaciation of the Puget 

Lowland occurred between 13,000 and 20,000 years before present. The Channel 

acted as a drainage course for outflow from glacial Lake Puyallup during the retreat 

of the Puget lobe of the glacier • 

The Vashon Drift is the only geologic formation exposed at the surface of the site. 

The Vashon Drift consists of many members, including the Steilacoom gravel, an 

unnamed till unit, and the Esperance or Colvos Sand (Noble 1990). The Vashon 

Drift is widely exposed throughout the Puget Lowland. 

The uppermost unit at the site is the Colvos Sand member of the Vashon Drift. 

This member consists mainly of poorly graded sands containing minor amounts of 

gravel and silt. The Colvos Sand represents advance outwash sands and gravels 

that were deposited from meltwater streams along the leading edge of the glacier 

during its southward advance. Previous studies [Brown and Caldwell 1985; 

Remedial Technologies (RETEC) 1987; and ICF 1990a) indicate that the uppermost 

exposed unit in the Channel is the Steilacoom gravel member of the Vashon Drift. 

However, stratigraphic information gathered during the Phase II Soil Investigation 
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and the well installation portion of the Groundwater Investigation (Kennedy/Jenks 

Cons_ultants 1993c,d respectively) did not reveal the presence of Steilacoom 

gravels at the STF site. 

Other units overlying the Colvos Sand were encountered locally during well 

installation at the site. These units included fill material and debris of 

anthropogenic origin, and peat and organic material near bodies of surface water. 

1.5 SOIL 

The majority of the site is covered by a thin veneer (i.e., 6 inches or less in thick

ness) of organic topsoil underlain by comparatively organic-free unconsolidated 

sediment. These underlying materials are of both natural and anthropogenic origin. 

Due to the historical industrialization of the site and subsequent demolition of most 

pre-existing structures on the STF site, most of the near surface soil at the site has 

been disturbed. Despite the grading that has occurred over much of the site, 

natural processes have resulted in the formation of a thin topsoil in these areas. Fill 

materials have been mixed with natural soils. Based on the appearance of the 

overlying topsoil alone, fill areas are generally indistinguishable from other areas 

underlain by naturally deposited sediment. The topsoil or loam in areas that are 

ostensibly underlain by undisturbed soil is typically less than 6 inches thick and 

consists of black to brown sand with some silt and organic matter. 

Based on the results of particle size distribution analyses of surface soil samples 

collected during the RI, the surface and subsurface soils generally consisted of sand 

and gravel-sized particles. Sand and gravel constituted at least 80 percent of each 

sample by weight. Measured moisture contents of surface soil samples were 

generally less than 20 percent, which is consistent with coarse-grained textures. 

The soils were found to be non-plastic. Laboratory permeability tests of remolded 

surface soil samples yielded results ranging from 1x10·9 to 2.3x10·3 cm/sec • 
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Calculated porosities ranged from 17 to 54.0 percent. Total organic carbon 

contents CTOC) ranged from 0.06 percent to 42 percent. More detailed discussion 

of surface soil characteristics is presented in the RI Report (Appendices SS and SB). 

As noted previously, most soils have been disturbed and, at least in part, are 

composed of fill materials. Fill materials generally ranged from 1 to 3 feet in 

thickness. However, some areas of the site contain fill materials up to 5 feet thick. 

These areas include portions of the Amsted property and portions of the Former 

Swamp/Lakebed. Fill material in the southern end of the BNR Railyard is generally 

about 6 feet thick, but reaches a thickness of about 8 feet in soma areas. The 

western and northern portions of the TIP property also have areas where fill reaches 

thicknesses of up to 8 feet. 

Fill materials encountered onsite generally include cinders, slag, scrap metal, brick, 

wood, and glass. These materials are typically mixed with approximately equal 

amounts of soil particles. The most common fill material is a mixture of slag, 

• cinders, and soil. 

• 

Fill material reportedly originated from both onsite and offsite sources (ICF 1990a). 

Two foundries operated and disposed of waste onsite. The site also received 

additional foundry waste from offsite sources. Other onsita sources of fill included 

debris resulting from demolition of buildings and debris from railroad operations. 

Municipal and construction debris are also reported to have been placed onsite. 

1.6 HYDROLOGY 

1.6. 1 Regional Groundwater System 

In general, the regional groundwater system in the uppermost unconfined aquifer 

(upper aquifer) is characterized by recharge in the Fircrest/Tacoma upland with 

shallow groundwater flow east to the Puyallup River Valley and west to Puget 
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• Sound. Groundwater is presumed to flow from the recharge areas in the central 

portion of the Fircrest/Tacoma upland toward the discharge areas to the west, 

north, northeast, and south (Black & Veatch 1987). Groundwater discharges to 

Puget Sound and Commencement Bay to the west and north. Groundwater flows 

west beneath the Tacoma Landfill and discharges to Leach Creek (Black & Veatch 

1990). The STF site is located within the Clover/Chambers Creek surface water 

drainage basin. The general direction of the groundwater hydraulic gradient in this 

basin is southeast to northwest (Brown and Caldwell 1985). 

1.6.2 Local Groundwater System 

Based on available potentiometric data, the STF site lies within a groundwater 

recharge area. Based on information gathered during the RI investigation, precipita

tion and surface water from the open channel in the western portion of the site 

does not typically flow off site as surface water, except during major rainfall events. 

• Surface water dissipates by evaporation, transpiration, and infiltration downward 

through soil and sediment to recharge the saturated zone. 

• 

The upper aquifer at the STF site occurs within the Colvos Sand unit. The top of 

the upper aquifer was encountered at depths ranging from near ground surface in 

the Former Swamp/Lakebed area to approximately 35. feet below ground surface 

(BGS) in the southeastern portion of the site. However, maximum potentiometric 

head differences among monitoring wells during each water level monitoring event 

measured at the site were on the order of 6 feet. The surface housing above 

monitoring well CBS-SA, in a low portion of the Former Swamp/Lakebed area, was 

observed to be submerged under approximately 1.5 feat of surface water during the 

April 1991 water level monitoring avant. The depth to the upper aquifer varies 

seasonally, by as much as 10 feat over much of the site. These seasonal variations 

in depth to the upper aquifer are dependent on climatic conditions and pumping 

activity at the City of Tacoma wellfield located east of the site • 
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Based on available potentiometric surface data for the upper aquifer, a natural 

groundwater divide is located in the vicinity of the South Tacoma Channel. This 

divide shifts to the west toward or in the vicinity of the Tacoma Landfill when the 

City of Tacoma production wells are pumping (Black & Veatch 1987). The 

presence of this divide in the vicinity of the South Tacoma Channel is likely due in 

part to the absence of the poorly transmissive glacial till unit that typically overlies 

the Colvos Sand in the region. The more highly transmissive Colvos Sand is 

exposed in the South Tacoma Channel and should promote more rapid infiltration of 

precipitation and surface water into the upper aquifer. Other subsurface features, 

such as aquifer grain size variations and aquifer thickness variations, also may have 

local impacts on the recharge characteristics of the aquifer. 

During times when the City of Tacoma was not pumping from the wellfield east of 

the STF site (April and early May 1991), water level data indicated the formation of 

a potentiometric "mound" in the upper aquifer in the southern portion of the site. A 

recharge mound was centered in the vicinity of the Amsted property during the 

• April 1991 groundwater level monitoring event. 

• 

In summary, fluctuations in the shallow aquifer potentiometric surface occur rapidly 

in response to precipitation events and groundwater extraction from deeper aquifers 

in the City of Tacoma wellfield to the east of the site. The pronounced impact of 

precipitation and groundwater withdrawal on observed water levels in the shallow 

aquifer are likely due to the absence of a low permeability glacial till unit in the 

shallow saturated zone of the site. 

1.6.3 Surface Water 

Figure FS 1-3 presents surface water hydrologic features for the STF site. Although 

no perennial creeks, streams, or rivers flow through the STF site, a surface water 

(stormwater) drainage channel is located below the bluff at the western portion of 

the site. The primary source of surface water entering this drainage channel is 
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stormwater runoff from two storm drain outlets (i.e., northern and southern 

outfalls) along the northwest boundary of the site (see Figure FS 1 ·3). The storm 

drain system is owned and operated by the City of Tacoma. 

Throughout the period of the Surface Water and Sediment Investigation (Kennedy/ 

Jenks Consultants 1993e), low flows were observed continuously discharging onto 

the site during non-storm periods through the northern outfall. Low flows were 

observed sporadically at the southern outfall. Substantial flows discharged from 

both outfalls during storm events. The estimated volume of surface water flowing 

onto the STF site at these runon locations was approximately 100 million gallons 

for the period April 1991 through March 1992. The estimated volume of runon to 

the site was calculated using the rational method. Given the limitations of the 

rational method for large drainage basins, this value may somewhat overestimate 

the actual flow. 

Other appreciable surface water runon from offsite into the on ite surface water 

channel or other areas of the site was not directly observed during the Surf ace 

Water and Sediment Investigation. Because the ground surface over most of the 

site is relatively flat. sheet runoff from onsite areas does not contribute significantly 

to flows in the onsite surface water channel. Accordingly, the major sources of 

onsite surface water are runon flows from the two onsite storm drain outfalls. 

The estimated volume of surface water discharged (15. 1 million gallons) from the 

STF ite was substantially less than the estimated volume of surface water flowing 

onto the site (100 million gallons) during the RI (April 1991 through March 1992). 

The net loss of surface water flowing through the site is attributed to evaporation, 

transpiration, and infiltration through the soil, which results in recharge to the upper 

aquifer beneath the site. 

The onsite drainage channel crosses east through the south end of the STF site and 

feeds into a storm drain culvert. Water is usually present in the southern portion of 

the channel only as a response to heavy rains. 
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The channel continues offsite for 500 feet along Madison Street to approximately 

150 feet north of South 56th Street, at which point the open channel enters a 

72-inch storm drain. Surface water from STF, combined with other sources of 

surface water, discharges from the trunk storm drain to the ·Flett Creek storm basin 

approximately 1.4 miles south of the site. Approximately 3 miles farther down

stream, Flett Creek discharges into Chambers Creek, which leads to Chambers Bay 

on Puget Sound. 

A perennial wetland and a possible remnant of the South Tacoma Swamp are 

located along the onsite drainage channel. The wetland and swamp remnant are 

primarily supported by stormwater runoff from the surface channel. These areas 

contain standing water through most of the year, and support perennial wetland 

and riparian woodland ecosystems. 

1. 7 NATURE AND EXTENT OF CONT AMI NATION 

The STF RI was designed to provide a characterization of the nature and extent of 

chemicals of concern in the environment at the site that would be sufficient to 1 ) 

determine the potential risks these substances pose to human health and the 

environment, and 2) select appropriate remedial action(s). The RI included the 

performance of 11 investigative studies of various environmental media to charac

terize the nature and extent of contamination onsite and address the data needs 

identified in the Final Work Plan (ICF 1990b) and the Field Sampling and Analysis 

Plan (FSAP) (Kennedy/Jenks/Chilton 1991 ). The RI tasks or studies were: 

1) Phase I Soil Investigation (surface and subsurface) 

2) Phase II Soil Investigation (surface and subsurface} 

3) Groundwater Investigation 
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• 4) Hydraulic (Aquifer) Characterization 

5) Surface Water and Sediment Investigation 

6) Blackberry Investigation 

7) Wetland Delineation and Endangered Plant Species Survey 

8) Air Dispersion Modeling 

9) Soil Gas Survey 

10) Geophysical Survey 

11) Subsurface Geophysical Target Investigation. 

• Based on previous investigations and an evaluation of historical use, the STF site 

was divided into the following seven sampling units: 

• BNR Dismantling Yard 

• BNR Railyard 

• Former Swamp/Lakebed 

• Airport 

• TIP property 

• Amsted property 

• • Tacoma City Light property . 
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The RI fieldwork was conducted between February 1991 and August 1992. The 

findings and conclusions of some of the investigative tasks are summarized below: 

• In general, groundwater quality at STF does not show evidence of sitewide 

degradation. However, one area at Pioneer Builders Supply was identified 

where shallow groundwater quality is impacted by a possible localized 

source. 

• Concentrations of metals in blackberries from the STF site were similar to 

those in blackberries collected offsite. Concentrations of metals were low 

or undetected, and EPA concurred with the Agency for Toxic Substances 

and Di ease Registry's (ATSDR's) conclusion that the measured concentra

tions posed no significant human health risks (EPA, 27 January 1992, 

personal communication; EPA Fact Sheet dated March 1992). 

• There are no known endangered or threatened animal or plant species 

inhabiting the STF site. 

• Based on the results of air dispersion modeling, concentrations of chemi

cals of concern in air are below ell industrial screening levels onsite and 

below all residential screening levels offsite. 

• During the soil gas survey, concentrations of halogenated volatile organic 

compounds (VOCs) generally ware not detected. Only low concentrations 

of one voe (carbon tetrachloride) were detected in soil gas samples 

collected from Pioneer Builders Supply property. 

• A comprehensive geophysical survey, which included electromagnetic, 

magnetometer, and ground penetrating radar techniques, was conducted to 

Identify potential locations of tanks and drums. Of the 60 potential 

subsurface geophysical targets (tanks and drums), only two USTs (and no 

drums) were found using backhoe exploration procedures. The remaining 
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58 targets were identified as miscellaneous metallic and nonmetallic 

objects. 

The following paragraphs summarize the nature and extent of contamination that 

was 1identified in surface soil, subsurface soil, groundwater, surface water, and 

sediment at the site. Remedial actions for these environmental media are evaluated 

in this FS Report. A more detailed discussion of the nature and extent of contami

nation of these media is presented in Appendix FS-A. A brief summary of the air 

investigation is also presented in Section 1. 7. 5. 

1 • 7. 1 Surface Soll 

The distribution of elevated chemical concentrations in onsite surface soil is patchy 

(i.e., no apparent concentration gradients). This distribution is related to and 

consistent with specific activities that occurred in individual areas of the site, and 

subsequent movement of soil during demolition and construction activities. 

Concentrations of several metals in onsite soil in certain areas of the site are 

elevated in comparison to background levels (as established based on the back

ground sampling specified in the Final Work Plan). Onsite surface soil concentra

tions of copper, lead, and zinc are the most elevated in contrast to background 

concentrations and were mainly detected in samples from the Amsted property, 

BNR Dismantling Yard, and BNR Railyard. Soil samples from these areas also 

contained elevated concentrations of arsenic, beryllium, and cadmium, and to a 

lesser degree antimony, barium, chromium, cobalt, iron, manganese, mercury, and 

nickel. Elevated metal concentrations were also detected, but to a lesser degree, in 

surface soil samples from the Former Swamp/Lakebed area. However, the assem

blage of elevated metals in the Former Swamp/Lakebed is markedly different from 

the remaining areas of the STF site. Elevated concentrations of barium, cadmium, 

chromium, magnesium, manganese, nickel, and vanadium ware more commonly 

detected in samples from the Former Swamp/Lakebed. 
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PAHs were also detected in surface soil throughout the site at relatively low to 

moderate concentrations. Elevated PAH concentrations were detected sporadically 

in some areas where elevated concentrations of metals occurred (I.e., the Amsted 

property, BNR Dismantling Yard, BNR Railyard, and Former Swamp/Lakebed). 

Organic chemicals, such as phthalates and phenols, were also detected sporadically 

in surface soil, but do not constitute significant contamination in terms of concen

tration levels or areal extent. PCBs were detected in several surface sampling 

locations at relatively low concentrations. 

Metals and PAH concentrations exceeding background levels were generally 

confined to shallow soil (i.e., less than 2 feet deep), except in areas where fill 

materials have been placed. Such fill areas include portions of the Amsted 

property, TIP, Former Swamp/Lakebed, and the south end of the BNR Railyard. 

• 1. 7 .2 Subsurface Soll 

• 

Elevated concentrations of PAHs, PCBs, and several other organic chemicals were 

detected in subsurface soil sampled at and underlying the bottoms of some of the 

dry wells at the Tacoma City Light property. Elevated concentrations of most 

chemicals were limited to a few feet in vertical and lateral extent around the 

bottoms of the dry wells. In general, concentrations of detected organic com

pounds decreased with depth. A few dry wells (i.e., DW-19, DW-20, DW-22, and 

DW-26) had detectable organic chemical concentrations in some samples from the 

lower unsaturated zone. 

Elevated concentrations of 1,2,4-trichlorobenzene, PCBs, and complex petroleum 

hydrocarbon mixture were detected in unsaturated zone soil samples from beneath 

and immediately surrounding the location where three underground tanks were 

removed at Pioneer Builders Supply. The hydrocarbon mixture included detectable 

concentrations of toluene, xylenes, and ethyl benzene, as well as a number of 
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different hydrocarbons in the carbon 8 to carbon 12 range. These hydrocarbons 

are constituents of gasoline. 

1. 7 .3 Groundwater 

With few exceptions, groundwater quality beneath the STF site shows little 

evidence of degradation. Although RI groundwater analytical results do not indicate 

the presence of a sitewide plume or appreciable regional impact to groundwater, 

four localized areas of the site were identified where appreciable variations in 

shallow groundwater chemical quality occurred. 

• The first area is the Pioneer Builders Supply property where the concentra

tions of ethyl benzene, 1 , 1,2-trichloroethane, and benzene were detected 

at concentrations above the current or proposed federal maximum contami

nant levels (MCLs). These chemicals and a number of other hydrocarbon 

compounds detected in groundwater at this location may be attributed to a 

release(s) from the former underground storage tanks that were removed 

from this area. Analytical results of groundwater samples from this loca

tion also Indicate the presence of low concentrations of PAHs and elevated 

concentrations of iron and manganese. 

• The second and third areas include contiguous portions of the Airport and 

Former Swamp/Lakebed areas, and the former railcar cleanout area in the 

south end of the BNR Railyard. Concentrations of a few inorganic consti· 

tuents in these areas exceeded secondary drinking water standards (i.e., 

for iron and manganese) and MCLs. The reason for elevated metals 

concentrations is unknown. However, naturally elevated concentrations of 

some metals occur locally as a result of the surrounding geologic conditions 

or variations in groundwater pH and redox potentials. A study performed 

in the vicinity of the Tacoma Landfill, which is less than 1 mile from the 

STF site, indicated that iron and manganese concentration in the study area 

INTERIM FINAL 
28 February 1994 FS1 -20 916055.14/fsJ 



• 

• 

• 

Kennedy Jenks Consult nt 

ware generally above available EPA drinking water standards (Lum and 

Turney 1985). Several individual groundwater samples collected from 

these areas contained metals concentrations exceeding current or proposed 

MCLs or action levels (AL). These exceedances were antimony (one 

sample), arsenic (one sample), beryllium (two samples), nickel (three 

samples), and lead (three samples) . The lead exceedances were all from 

Well CBS-BA. However, the well is considered to be unsuitable for 

groundwater sampling because of its age, the near-surface occurrence of 

groundwater, and the observed submergence of the well during heavy 

precipitation storm events. CBS-SA could be acting as conduit for infiltra

tion of surface water to the saturated zone (Kennedy/ Jenks Consultants 

1993d). 

• The fourth area includes the Amsted property where a relatively small 

volume of low miscibility, heavy fuel oil was encountered floating on the 

surface of the water table. The hydrocarbon contamination of this area is 

being investigated under a separate Consent Order with EPA Region 1 O. 

1.7.4 Surface Water and Sediment 

Elevated concentrations of arsenic, cadmium, chromium (total), copper, lead, 

mercury, zinc, and PAHs were detected in a number of shallow sediment samples 

collected from the onsite surface water channel. The major source of detectable 

contamination in onsite surface water is surface water runon from two storm drain 

outfalls that drain nearby areas of the city. The detected concentrations are 

characteristic of urban runoff. Runoff from the site was generally of better quality 

than runon, and the quantity of runoff was significantly less than the estimated 

runon . 
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1.7.5 Air 

The Air Investigation {Kennedy/Jenks Consultants 1993f) evaluated the potential 

for migration of chemicals of concern from the STF site through airborne transport 

and the potential for estimated concentrations of chemicals of concern to pose 

significant risks to human health. Initial assessments of the STF site found that 

current conditions, which include extensive vegetation cover and limited access, 

reduce the potential exposure from the airborne pathway. These factors inhibit 

windblown dust emissions and reduce the potential for mechanical suspension 

caused by vehicular traffic. Preliminary dispersion modeling confirmed these 

assumptions and indicated that ambient air monitoring was not warranted. 

Dispersion modeling techniques were also used to assess air pathway exposures 

from hypothetical future residential and industrial scenarios for the STF site. The 

simulations were based on chemical and physical data from the Phase I Soil 

Investigation and health-conservative emission estimates. Relatively moist annual 

climatic conditions, infrequent high wind speeds, and moderate to low soil erodi

bilities resulted in low windblown dust emissions and low annual PM, 0 (particulate 

matter less than 10 micrometers) concentration predictions. 

Predicted airborne concentrations for the chemicals of concern were found to be 

less than EPA's suggested industrial exposure screening levels (EPA 1992a,b,c) for 

all receptors considered in the modeling analysis. Under the residential exposure 

scenario, the EPA carcinogenic airborne screening level for arsenic (1x10·') was 

exceeded by approximately 30 percent within the Amsted property. However, the 

residential screening level for arsenic was not exceeded at receptors offsite. Within 

th Amsted property, the total lifetime inhalation risk from all the chemicals of 

concern was much less than the 1x10·11 criteria typically used to indicate concern. 

Based on the results of the preliminary dispersion modeling and the screening 

analysis for chemicals of concern, air emissions from the current STF site do not 

pose a significant risk to human health. Dispersion modeling of postulated future 
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site conditions, which assumed a total lack of vegetation, also did not indicate 

significant airborne levels for the chemicals of concern. 

1.8 FATE AND TRANSPORT ANALYSIS 

Based on the information developed during the RI, the following conclusions were 

made concerning the potential transport and fate of chemicals of concern at the 

site: 

• The current potential for chemical transpon by surface water erosion, wind 

erosion, or volatilization is minimal. In the subsurface, leaching of 

chemicals and subsequent transpon by moving groundwater are the only 

potentially significant transport mechanisms. However, the metals present 

in onsite shallow soil and sediment tend to be immobile because they are 

only slightly leachable and because there are a number of physical and 

chemical mechanisms that tend to retard and retain leached metals. 

Leaching could move small amounts of soluble metals into the saturated 

zone in areas where they are present deeper in the subsurface (e.g ., fill 

areas or Tacoma City Light dry wells). However, a number of mechanisms 

may still serve to retard their movement into groundwater. 

• Minimal transport of metals from soil and sediment into the saturated soil 

zone (i.e., groundwater) is expected to occur. This conclusion is based on 

the low leachability of metals from soils indicated by MWEP testing results 

as well as the abundant capacity of the unsaturated zone soils to retain 

metal by sorption processes. Accordingly, metal concentrations in 

undisturbed soil and sediment are expected to remain substantially 

constant. Analytical results from the STF RI Groundwater Investigation 

(Kennedy/Jenks Consultants 1993d) confirmed this conclusion. Samples 

from only a few wells exceeded existing or proposed Safe Drinking Water 

Act (SOWA) MCLs for inorganics . 
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• The resuspension and redeposition of soil and dust as a result of human 

activities (e.g., vehicular traffic) could be a transport mechanism of 

potential concern for certain areas of the site. Presently, the nature of 

human activity and the level of vegetative cover at the site does not 

promote significant soil or dust transport. 

• Migration rates estimated for voes and semivolatile organic compounds in 

soil are considerably greater than those estimated for the higher molecular 

weight organics. This is consistent with the known behavior of voes and 

semivolatile organic compounds in soil/water systems and the fact that a 

limited number were detected locally in groundwater during the RI. While 

some retardation due to sorption by organic matter in the saturated zone 

can be expected to influence the migration and fate of these chemicals, 

processes such as volatilization, dispersion, diffusion, and biodegradation 

are expected to be more important in reducing their concentrations in 

groundwater • 

• The potential dissolution and movement rates of PCBs and PAHs in soil and 

sediment at the site are negligible. These chemicals are expected to remain 

sorbed and decompose slowly within the soil/sediment matrices in which 

they were deposited. 

• Offsite surface water runon is contributing to the elevated metals and PAH 

concentrations in onsite surface water and sediment. Mass loading 

estimations (made as part of the analysis of data gathered during the 

Surface Water and Sediment investigation) indicate that a significant 

quantity of the metals and PAHs discharged from upstream offsite sources 

into the onsita surface water channel are retained onslte. The average 

annual increases in individual metals concentrations in onsite sediment 

(caused by the deposition of metals in runon) were estimated based on the 

total volume of sediment theoretically subject to loading. These estimates 

assumed that no future decreases in runon metals loading would occur. 
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Based on this evaluation, the potential long-term increases in metals 

concentrations in onsite sediment caused by runon loading should increase 

slightly, while the mass loadings will remain relatively constant. 

1.9 SUMMARY OF RISK ASSESSMENT 

This section summarizes the STF HHRA (ICF 1993) and the STF Ecological Risk 

Assessment (EPA 1992k). Both documents were prepared under EPA direction. 

1.9.1 Human Health Ri1k Aue11ment 

The objective of the HHRA was to characterize the potential risks to human health 

posed by chemicals detected in samples collected at the STF site. The following 

tasks were completed for the HHRA: 

• Examined available data 

• Identified chemicals of concern 

• Identified populations potentially exposed 

• Estimated intake rates of chemicals 

• Calculated e timated carcinogenic risks and noncarcinogenic health effects 

• Evaluated the uncertainties in the assessment. 

This section summarizes only the identification of potentially exposed populations 

and the estimated potential carcinogenic and noncarcinogenic health effects 
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characterization. Details concerning other HHRA topics are presented in the ICF 

(19931 Report. 

1.9.1. 1 Potential Pooulatjons. Table FS 1-1 summarizes potential human receptors 

and exposure routes evaluated in the HHRA. The HHRA considered current and 

potential future land uses including a residential scenario. However, the STF site 

has been historically used for commercial and industrial purposes, and each owner's 

plans are to continue use as an industrial area. Although there are no plans to 

develop the site for residential uses and a residential scenario is considered unlikely, 

the HHRA considered residential use in addition to industrial and trespasser/ 

recreational uses. 

1.9. 1 .2 Characterization of carcjnogenjc Risk and Noncarcjnogenjc Health Effects. 
The HHRA characterized carcinogenic risks (risks) and noncarcinogenic health 

effects (health effects) for the potential human receptors and exposure routes 

shown in Table FS1 · 1. Risks are estimates of the probability that an individual 

could develop cancer from exposure to the carcinogenic chemical . A risk level of 

1x10·0 ( 1 o·0) represents the probability that 1 person in 1 ,000 ,000 will develop 

cancer due to exposure to a carcinogen under defined exposure conditions. For 

known or suspected carcinogens, the acceptable risk range is between 1x10_. (10"") 

and 1 o-e (40 CFR 300.430(e)(2)(il) . The hazard index expresses risks for noncarcin

ogenic chemicals. The hazard index is a ratio of estimated exposure to acceptable 

exposure. A potential for unacceptable health effects may occur when the hazard 

index exceeds 1. The potential risks and health effects for soil, groundwater, 

surface water, and sediment are discussed below. 

S,gjl. The HHRA evaluated potential risks and health effects associated with 

surface and subsurface soil. Table FS 1-2 summarizes the potential risks and 

health effects for different exposure routes for surface soil. For example, 

potential risks and health effects were determined for the ingestion exposure 

route in the BNR Dismantling Yard for a residential scenario. Approximately 50 
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POTENTIAL HUMAN RECEPTORS AND EXPOSURE ROUTES 

Exposwe Medium 

Exposure Route 

Potentially Exposed Onsita 
Populations: 

Workers 

TrespaHers/Recreationalista 

Residents 

• 
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Soll 

Dermal 
Ingestion Contact 

X X 

X X 

X X 

Groundwater Swface Water Sediment 

Inhalation 
Ingestion (for volatile organics) Ingestion Ingestion 

X 

X X 

X X 
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TABLE FS1-2 

SUMMARY OF RISK CHARACTERIZATION FOR SURFACE SOIL 

Percent of Carcinogenic Risk < 1 o-'1•1 

Exposure Route Area Reslclentlal 

Ingestion BNR Dismantling Yard 60 
BNR Railyard 68 

Amsted Property 71 
Airport 95 

Former Swamp/Lakebed 95 
TIP 67 

Dermal Contact BNR Dismantling Yard PCBs: 
Dioxins: 

BNR Railyard PCBs: 
Dioxins: 

Amsted Property _lbl 

Airport _lbl 

Former Swamp/Lakebed _lbl 

TIP _lbl 

(a) Percentages rounded to nearest whole number. 
(b) - = Not evaluated. 
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91 
100 

63 
100 

Industrial Trespass• 

100 98 

99 99 

100 _lbl 

100 100 

100 100 

100 100 

PCBs: 100 PCBs: 100 
Dioxins: 100 Dioxins: 100 
PCBs: 63 PCBs: 88 
Dioxins: 100 Dioxins: 100 

_lbl _lbl 

_lbl _lbl 

_lbl _lbl 

_lbl _lbl 

Percent of Hazard Indices < , c-1 

Resfdentlal Trespasser 

Adults ChDdren Industrial Adults ChDdren 

94 17 100 100 97 
89 61 100 99 89 

73 34 95 _lbl _lbl 

100 95 100 100 100 
100 97 100 100 100 
_lbl _lbl _lbl _lbl _lbl 

100 99 100 100 100 

99 99 100 100 100 

100 100 100 100 100 
100 100 100 100 100 
100 100 100 100 100 
_lbl _lbl 100 100 100 
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percent of the grid locations had a cumulative excess cancer risk less than 1 O"", 

and 94 percent of the hazard indices were less than 1 for an adult. 

The HHRA also characterized risks and health effects associated with ingestion 

of subsurface soil. Approximately 85 percent of the calculated carcinogenic 

risks for sampled locations were equal to or less than 1 O"" for adults in a 

residential scenario. The percentage of risk less than 1 O_. increased to 89 

percent for workers and trespassers. Approximately 75 percent of the hazard 

indices were less than or equal to 1 for adults in a residential scenario. The 

percentage decreased to approximately 33 percent for children in the same 

scenario. No hazard indices exceeded 1 for workers. Approximately 96 

percent and 79 percent of the hazard indices were below 1 for adults and 

children, respectively, in the trespasser scenario. 

Groundwater. The HHRA characterized risks and health effects associated with 

ingestion of groundwater and inhalation of voes in groundwater (e.g., during 

showering) based on chemical concentrations detected in 22 onsite wells. 

The HHRA stated that carcinogenic risks associated with ingestion of drinking 

water in a residential scenario typically were between 1 O_. and 10·5, although 

some wells were at the 1 o·0 and 10·7 risk levels, and one well was at the 10-3 

risk level. All risks associated with inhalation risks for the residential scenario 

were typically equal to or less than 1 o-e. 

Approximately 73 percent of the hazard indices for ingestion of groundwater in 

residential scenarios were less than 1 for adults. For children, approximately 

45 percent of the hazard indices were less than 1 for the same scenario. All 

hazard indices were below 1 for the inhalation exposure route for adults or 

children in a residential scenario. 

The HHRA stated that risks associated with ingestion of drinking water in an 

industrial scenario typically were between 1 O_. and 1 o-a, although some wells 
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were at the 1 o·0 and 10·1 risk levels. The HHRA did not evaluate inhalation 

risks for the industrial scenario. Approximately 77 percent of the hazard 

indices for ingestion of groundwater in an industrial scenario ware less than 1. 

Surface Water and Sediment. Characterization of risks and health e facts for 

ingestion of surface water and sediment for the trespasser scenario showed 

that risks were 1 o·0 and 10·1 for surface water, and typically 1 o·0 for sediment. 

All hazard indices for adults and children were less than 1 • 

1.9.2 Ecological Risk Assessment 

EPA prepared the Ecological Risk Assessment (EPA 1992k) of the STF site to 

evaluate the likelihood that adverse ecological effects may occur or are occurring as 

a result of exposure to one or more stressors. First, a conceptual model describing 

the ecosystem at risk was formulated. Next, the spatial and temporal likelihood of 

contact between stressors and the ecosystem at risk, as well as the effects of 

these stressors, was discussed. A risk characterization was presented, integrating 

the exposure and effects analysis and discus.sing uncertainties and ecological 

significance. 

The Ecological Risk Assessment focused on the drainage channel along the western 

boundary of the site as being the ecosystem of most ecological significance. The 

Former Swamp/Lakebed area was also given a high priority for consideration; this 

area was formerly a lake and wetland area and is presently grassland. The other 

grassland areas were not given as high a priority, as it was considered presently 

comparable to a vacant lot that could be developed in the future. 

Based on the Ecological Risk Assessment, EPA concluded that chemical impacts on 

the plant species of the grassland area were small and that cleanup of the elevated 

levels of some metals in the grasslands would be unlikely to result in significant 

• changes in the biotic community toward a more •natural• state. The wetlands area 
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was considered to be of low quality that could become more productive if control 

of the flow and reduction of the chemicals of concern were achieved. EPA 

concluded that the levels of chemicals of concern in the water and sediment were 

not unusual for urban wetlands with similar water quality problems . 
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2.0 PRELIMINARY REMEDIAL ACTION OBJECTIVES 

This section presents preliminary remedial action objectives for the STF site. 

Preliminary remedial action objectives have three components: 

• Chemicals and media of concern 

• Potential exposure routes and receptors 

• Preliminary remediation goals. 

The preliminary remediation goals establish the acceptable exposure levels of 

chemicals that are protective of human health and the environment. The combina

tion of these exposure levels with potential exposure routes results in the prelimi

nary remedial action objectives. Final remedial action objective will be presented 

in the Record of Decision (ROD) for the site. This process is consistent with the 

NCP (40 CFR 300.430(e)(2)(i)). 

Section 2.0 is organized in five parts: 

• Section 2. 1 presents preliminary chemicals and media of concern for the 

STF site 

• Section 2.2 discusses potential receptors and exposure routes 

• Section 2.3 describes the potential ARARs 

• Section 2.4 presents preliminary remedial action objectives 

• Section 2.5 presents the cleanup rationale for the STF site . 
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2.1 PRELIMINARY CHEMICALS AND MEDIA OF CONCERN 

The HHRA (ICF 1993) proposed preliminary chemicals of concern for surface and 

subsurface soil, groundwater, surface water, and sediment·based on investigative 

tasks performed at the STF site (Kennedy/Jenks Consultants 1993b·e). The HHRA 

developed the chemicals of concern based on several criteria. The primary criterion 

was comparison of chemical concentrations in site media to an adjusted risk range 

generally considered protective of public health (i.e., a risk range of 1 O"" to 10·11 for 

carcinogens and a hazard quotient of 1 for noncarcinogens). The adjustment 

involved lowering the carcinogenic risk level to 10·7 and the hazard quotient to 0. 1 

to account for potential additive effects of exposure to multiple pathways and 

multiple chemicals. 

The HHRA screened surface and subsurface soil data for chemicals of concern 

based on ingestion and potential infiltration of chemicals into groundwater. 

However, based on an evaluation of the fate and transport of chemicals of concern 

at the site, the STF RI (Kennedy/Jenks Consultants 1993a) states that no clear 

indication exists that leaching of metals from the unsaturated zone into ground

water is occurring to any appreciable degree at the site. EPA reached a similar 

conclusion after reviewing data collected during the RI. EPA concluded " ... that the 

principal threat at the site is direct contact with soil and that there is no current 

threat to groundwater• (EPA, 4 June 1993, personal communication). Therefore, 

this FS Report considers preliminary chemicals of concern for soil based on 

ingestion. 

The HHRA also identified preliminary chemicals of concern for surface water and 

sediment. Results of the surface water and sediment investigation performed 

during the RI (Kennedy/Jenks Consultants 1993a,a) are summarized in 

Section 1. 7 .4 of this FS Report. Briefly, runon flows from the two storm drain 

outfalls in the northern section of the site (sea Figure FS 1-3) constitute the major 

source of onsite surface water. This surface water exhibited degraded quality 

characteristic of urban runoff and is the major source of chemicals of concern in the 
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onsite surface water channel. The RI also stated that accumulation of chemicals in 

onsite sediment is largely attributable to the deposition of chemicals of concern 

carried onsite by runon discharged from the storm drain outfalls. 

Because offsite sources are the major contributors of chemicals of concern to 

onsite surface water and sediment, evaluation of onsite remedial actions is not 

appropriate until these sources are addressed. Therefore, this FS Report will not 

identify chemicals of concern or evaluate remedial alternatives for onsite surface 

water or sediment. 

Results of the air investigation performed by TRC Environmental Consultants during 

the RI (Kennedy/Jenks Consultants 19930 are summarized in Section 1. 7 .5 of this 

FS Report. These results indicate that air emissions from the current STF site. or a 

possible future site that lacked vegetation. do not pose a significant risk to human 

health. No areas within the STF site exceeded 1 o.e risk or a hazard index of 1 

criteria typically used to identify chemicals of concern. Therefore, the HHRA did 

not identify chemicals of concern for air. 

Table FS 2-1 presents the preliminary chemicals of concern, concentration ranges, 

and mean concentrations for surface and subsurface soil at the STF 

site. 

Table FS2-2 presents the 

preliminary chemicals of concern, concentration ranges, and mean concentrations 

for groundwater. Tables FS2-1 and FS2-2 present the arithmetic mean 

The arithmetic mean is appropriate for normally 

istributed data, and the geometric mean is appropriate for lognormall-tf er etAer 

sk:er.r..1ed data sets. TAe oritAmetio FReen was 1:JSod beea1:1se oeFRe date sets at tAe 

STF site o,e nermellr distriln,ted. For een9istenev J*,lrposes, the afithFRotie FReen 

1i.•.1es used inetead ef the geoFRetrie mean. 
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PRELIMINARY CHEMICALS OF CONCERN, CONCENTRATION RANGES, 
AND MEAN CONCENTRATIONS FOR SURFACE AND SUBSURFACE 

SOIL AT STF AREAS AND TACOMA CITY LIGHT DRY WELLS 

Prellmln Chentlcals of Concem1•1 

Aluminum 

Antimon 

Arsenic 

Be Ilium 

Cadmium 

Chromium (total) 

Co er 

Lead 

Man anese 

Mercu 

Vanadium 

Zinc 
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1,350-17 8,000· 

1.2-1, 150 

0.12-696 

0.090-14.4 

0.076-29.9 

2.9-896 

6.8-163,000 

1.1-118000 

22.7-27,000 

0.0036-6.3 

0.34-529 

11.0-61,600 

14,100 NP -"' NAlol 

14.7 NP 1.2-15.6 4.0 

12.4 LN 1.1-133 9.8 

0.53 LN NA 

0.96 LN 0.11-2.4 0.31 

60.3 NP 12.4-2300 100 

1,160 NP NA 

179 LN 1.0-838 41.1 

866 NP NA 

0.22 NP 0.0018-0.40 0.058 

46.8 NP NA 

1,090 NP NA 

• 
Page 1 of 2 

NA 

NP 

NP 

NA 

NP 

NP 

NA 

NP 

NA 

NP 

NA 

NA 
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TABLE FS2-1 

PRELIMINARY CHEMICALS OF CONCERN, CONCENTRATION RANGES, 
AND MEAN CONCENTRATIONS FOR SURFACE AND SUBSURFACE 

SOIL AT STF AREAS AND TACOMA CITY LIGHT DRY WELLS 

• 
Page 2 of 2 

STF Site Areas (mg/kgJllt.a.dJ Tacoma City Ught Dry Wells (mg/kgJ1a.dJ 

Prellmln Chemicals of Concem1•1 Range Meari Dlstrlbudon1el Range Mean 

:]5?ij&ilji[i] ::::::::j i]ijf j![:[i]ij :ii::[iiii][i][] 
Aldrin NA NP 0.0042-9.5 

Carbazole NA NP 0.11-120 

Carcino enic PAHs (total) 0.0040-42.4 0.33 LN 0.040-141 

1,3'-0ichlorobenzene NA NP ,0.18-28.0 

1,4'-0ichlorobenzene NA NP 0.020-28.0 

3-3'-Dichlorobenzidine 0.043-9.7 0.68 NP 0.18-28.0 

PCBs (total) 0.17-56.0 8.6 NP 0.10-840 

Pentachloro henol NA NP 0.24-150 

Phenanthrene NA NP 0.0050-150 

(al Reference: ICF (1993J. 
(bJ STF areas include BNR Dismantling Yard, BNR Railyard, Amsted property, Former Swamp/Lakebed, Airport, and TIP. 
(cJ Concentrations from Kennedy/Jenks Consultants (1993b,cJ. 
(di Undetected analytes may be included as one-half of the detection limit for the minimum concentration. 

0.28 

3.6 

4.5 

1.0 

1.1 

1.5 

6.8 

4.7 

4.0 

NP 

NP 

NP 

NP 

NP 

NP 

LN 

NP 

NP 

(el LN indicates a lognormal sample distribution; geometric mean is reported. NP indicates a nonparametric sample distribution; arithmetric mean is 
reported. 

(fJ •-• = Not a chemical of concern. 
(gJ NA • Not statistically analyzed. 
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TABLE FS2-2 

PRELIMINARY CHEMICALS OF CONCERN, 
CONCENTRATION RANGES, AND MEAN CONCENTRATIONS 

FOR GROUNDWATER AT STF AREAS AND PIONEER BUILDERS SUPPLY 

Antimon 5.5-50.7 14.6 

Arsenic 0.50-50.9 2.1 

Boron 8.7-1 940 183 

Cobalt 1.6-218 5.4 

Co er 0.5-19.7 2.3 

Man anese 0.50-4 160 24.4 

Nickel 3.4-1 950 33.3 

Selenium 0.50-26.8 1.7 

Silver 1.5-10.6 2.5 

Vanadium 1.7-30.5 4.3 

Zinc 1.0-726 19.8 

Benzene 

Bromodichloromethane 
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NA 

2.0-6.0 5.0 

NP NA 

LN 6.2-13.8 10.1 

LN 447-613 501 

NP NA 

NP NA 

LN 3 410-5 200 4 547 

NP NA 

NP NA 

NP NA 

NP NA 

NA 86.0-480 240 

NP NA 

• • 
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NA 

LN 

LN 

NA 

NA 

LN 

NA 

NA 

NA 

NA 

LN 

NA 
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TABLE FS2-2 

PRELIMINARY CHEMICALS OF CONCERN, 
CONCENTRATION RANGES, AND MEAN CONCENTRATIONS 

FOR GROUNDWATER AT STF AREAS AND PIONEER BUILDERS SUPPLY 

I 
Page 2 of 2 

Pioneer BuDden Supply (pg/LIia.di 

Chloroform 1.0-20.0 6.0 NP 

NA NA 6.0-61.0 

Eth !benzene NA NA 160-1 000 

Hexanone NA NA 6.0-60.0 

2-Meth Ina hthalene NA NA 16.0-47.0 

Na hthalene NA NA 30.0-190 

Tetrachloroethene 3.0-6.0 4.9 NP 

Toluene NA NA 61.0-770 

1 1 2-Trichloroethane NA NA 6.0-61.0 

Trichloroethene 1.0-6.0 4.8 NP 

X lenes (total NA NA 141-2 300 

(al Reference: ICF (19931. 
(bl STF areas include BNR Dismantling Yard, BNR Railyard, Amsted property, Former SwampA.akebed, Airport, and TIP. 
(cl Concentrations from Kennedy/Jenks Consultants (1993b,cl. 
(di Undetected analytes may be included as one-half of the detection limit for the minimum concentration. 

NA NA 

17.5 LN 

482 LN 

23.6 LN 

28.6 LN 

84.3 LN 

NA NA 

263 LN 

23.8 LN 

NA NA 

783 LN 

(el LN indicates a lognormal sample distribution; geometric mean is reported. NP indicates a nonparametric sample distribution; arithmetric mean is 
reported. 

(fl ·-· = Not a chemical of concern. 
(g) NA = Not statistically analyzed. 
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Examination of site soil data show that concentrations of cadmium, trivalent and 

hexavalent chromium, mercury, and vanadium did not exceed MTCA Method B 

cleanup levels. Aluminum, manganese, and 3,3-dichlorobanzidine ware identified as 

chemicals of concern in surface soil in only a few sampling grids. These chemicals 

exceeded their Method B cleanup levels in localized areas (i.e., areas less than 0.5 

acres). Aluminum was detected above the Method B cleanup level in one sampling 

grid in the BNR Dismantling Yard. Manganese was detected above the Method B 

cleanup level in one grid at the Amsted property and one grid at TIP. 

3,3'-Dichlorobenzidine was detected above the Method B cleanup level in two grids 

in the BNR Railyard. The HHRA did not identify these three chemicals as contribut

ing significantly (i.e., having a hazard quotient for these chemicals above 1 for 

sampling grids having a hazard index greater than 3) to risk in subsurface soil. 

These three chemicals, which were detected in only a few grids, will not be 

analyzed further in the FS because: 

• These chemicals do not contribute significantly to overall site risk. 

• The areal extent of these chemicals is very small compared to the areal 

extent of other chemicals of concern. Therefore, they will not significantly 

impact the areas and volumes estimates. 

Aldrin, carbazole, 1,3-dichlorobenzene, 1,4-dichlorobenzene, pentachlorophenol, 

and phenanthrene are chemicals of concern only at Tacoma City Light dry walls 

UCF 1993). These substances are not considered further because 1) detected 

concentrations ·are below the Method B cleanup level (carbazole, 1,4-

dichlorobenzene); 2) no cleanup level is available (1,3-dichlorobenzene and 

phenanthrene); or 3) the chemicals of concern are collocated with carcinogenic 

PAHs or PCB& and will be evaluated for remediation [aldrin (DW-13) and 

pentachlorophanol (DW-26, DW-27, and DW-28)) • 
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2.2 POTENTIAL RECEPTORS AND EXPOSURE ROUTES 

2.2. 1 Potential Human Receptors and Exposure Routes 

Section 1.9.1 summarizes the potential human receptors and exposure routes for 

the STF site described in the HHRA (ICF 1993). Briefly, potential human receptors 

include current and future populations using the STF site. Current receptors include 

onsite workers and recreationalists/trespassers (trespassers). Potential onsite 

future receptors include residents, workers, and trespassers; however, future 

residential use is unlikely because of zoning in the immediate area. Future 

residential use could alfo be prohibited through the use of institutional controls. 

The STF site has been historically used for commercial and industrial purposes, and 

the STF Site Group and property owners plans are to continua use as an industrial 

area. There are no plans to develop the site for residential uses and a residential 

scenario is unlikely because of zoning and the City of Tacoma's preference for 

industrial development. To be conservative and based on direction from EPA, this 

FS considers a hypothetical residential scenario. Mewewr, the &TF Sita Qreup 

l:telier,aa the site rapreaaAta &A iAdu9'rial aeeAarie Caea SaetieA :a.&.lh 

Residents, workers, and trespassers could be exposed to chemicals in soil via 

ingestion and contact with the skin. Workers and residents could be exposed to 

chemicals in groundwater via ingestion or inhalation (residents). Trespassers could 

be exposed to chemicals in surface water and sediment via ingestion. 

2.2.2 Potential Environmental Receptors and Exposure Routes 

Onsite environmental receptors include plants, birds, reptiles, and mammals. 

Exposure to site chemicals can occur through ionic uptake in plants, ingestion of 

chemicals of concern in soil by ground-feeding organisms, or indirect ingestion 
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through concentration in the food chain (ICF 1990b). Onsite surface water may be 

inge~ted or absorbed dermally by some organisms. 

2.3 POTENTIAL APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS (ARARs) 

CERCLA Section 121 (b)(1) requires that remedial actions protect human health and 

the environment. To attain a required level of protection, remedial actions must 

address cleanup levels considering calculated risks, ARARs, and to-be-considered 

(TBC) criteria and guidance. The NCP presents definitions for ARARs (40 CFR 

300.5): 

Applicable requirements are • ••• those cleanup standards, standards of 

control, and other substantive requirements, criteria, or limitations 

promulgated under federal environmental or state environmental or facility 

siting laws that specifically address a hazardous substance, pollutant, 

contaminant, remedial action, location, or other circumstance found at a 

CERCLA site.• 

Relevant and appropriate regujrements are • ... those cleanup standards, 

standards of control, and other substantive requirements, criterja, or 

limitations promulgated under federal environmental or state environmental 

or facility siting laws that, while not 'applicable' to a hazardous substance, 

pollutant, contaminant, remedial action, location, or other circumstance at 

a CERCLA site, address problems or situations sufficiently similar to those 

encountered at the CERCLA site that their use is wall suited to the 

particular site.• 

ARARs can be chemical-, action-, or location-specific. Chemical-specific ARARs 

typically are health- or risk-based requirements, often expressed as numerical values 

that result in the acceptable concentrations of chemicals deemed acceptable for 
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particular purposes. Action-specific ARARs regulate technologies or activities that 

involve handling or treating hazardous wastes. Action-specific ARARs are typically 

technology- or activity-based requirements or limitations (EPA 1988b). Location

specific ARARs address restrictions on activities or permissible chemical concentra

tions in a particular location (EPA 1988b). 

To-be-consjdered ITBC) guidance and criteria are nonbinding criteria, advisories, 

guidance, and proposed standards that might provide useful information or 

recommended procedures for developing standards that are protective of human 

health and the environment. TBCs are not potential ARARs, but they can be used 

in situations where no ARARs exist or if existing ARARs do not ensure protective

ness (EPA 1988b). 

Appendix FS-B lists the potential federal and state chemical-, action-, and location

specific ARARs for the STF site • 

2.4 PRELIMINARY REMEDIAL ACTION OBJECTIVES 

Preliminary remedial action objectives for protecting human health are typically 

expressed as an exposure route and a concentration level because protection may 

be achieved by minimizing or eliminating exposure as well as by reducing chemical 

concentrations (EPA 1988c). Environmental protection is generally described in 

terms of cleanup levels for a particular media (e.g., groundwater) (EPA 1988c). 

General preliminary remedial action objectives for the STF site are to achieve a risk 

between 1 O"" and 1 o-e for carcinogenic chemicals and acceptable exposure levels 

(incorporating a margin of safety) for noncarcinogenic chemicals. Preliminary 

remedial action objectives for the STF site for soil and groundwater are summarized 

below • 
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• Soil - Human Health: 

Prevent ingestion/direct contact with soil having noncarcinogens in 

excess of cleanup levels 

Prevent ingestion/direct contact with soil having an excess cancer 

risk greater than 10-4 to 1 o-e 
Prevent migration of chemicals of concern that would result in 

groundwater having an excess cancer risk greater than 1 ct' to 1 o-0 

or result in exceedancea of the maximum contaminant levels 

(MCLs). 

• Groundwater - Human Health: 

Prevent ingestion of groundwater having noncarcinogens in excess 

of cleanup levels 

Prevent ingestion of groundwater having carcinogens in excess of 

the MCLs and a total excess cancer risk of greater than 1 O"" to 
,o ... 

• Groundwater • Environmental Effects: 

Restore groundwater resources where releases of chemicals of 

concern from onsite sources have resulted in exceedances of the 

MCLs. 

• Surface Water - Human Health: 

Prevent ingestion of surface water having noncarcinogens in 

excess of cleanup levels 

Prevent Ingestion of surface water having carcinogens in excess of 

the MCLs and a total excess cancer risk greater than 1 ct' to 1 o-e. 

• Surface Water - Environmental Effects: 
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2.5 CLEANUP RATIONALE 

This section presents a cleanup rationale for remediating the STF site, including 

discussions of the regulatory framework for the development of remediation goals 

and a cleanup strategy for the STF site. This section also presents potential 

cleanup levels for the STF site and describes potential cleanup scenarios for 

evaluation. 

2.5.1 Regulatory Framework for Development of Remediation Ooala 

The NCP implements CERCLA (also known as Superfund). The goal of the 

Superfund program is to select remedies for releases of chemicals of concern into 

the environment that will be protective of human health and the environment, that 

will maintain protection over time, and that will minimize untreated waste (55 FR 

8702). Remedial action objectives describe in general terms what any remedial 

action needs to accomplish in order to achieve the program goal. Remedial action 

objectives describe chemicals and media of concern, potential exposure routes and 

receptors, and acceptable chemical concentrations (or concentration ranges). 

Section 2.4 presents preliminary remedial action objectives for the STF site. 

Acceptable chemical concentrations (or concentration ranges) are known as 

remediation goals (40 CFR 300.430(e)(2)(i)). The NCP requires that remediation 

goals be developed by considering the following criteria: 

• For noncarcinogenic chemicals, acceptable exposure levels shall represent 

concentration levels to which the human population, including sensitive 

subgroups, may be exposed without adverse effect during a lifetime or part 

of a lifetime, incorporating an adequate margin of safety. 

• For known or suspected carcinogens, acceptable exposure levels are 

• generally concentration levels that represent an excess upper bound 

INTERIM FINAL 
28 February 1884 FS2-9 916055. 14/fs3 



• 

• 

• 

Kennedy/Jenks Consultants 

lifetime cancer risk to an individual of between 1 O"" and 1 o-e using informa

tion on the relationship between dose and response. The 1 o-e risk level 

shall be used as the point of departure for determining remediation goals 

for alternatives. 

• Factors related to technical limitations such as detection/quantification 

limits for contaminants. 

• Factors related to uncertainty. 

• Other pertinent information. 

EPA has described the development of remediation goals for carcinogens as a two

step process (55 FR 8717). A concentration equivalent to a lifetime cancer risk of 

1 o-e will first be established as a point of departure. Subsequently, site-specific or 

remedy-specific factors will be considered to determine where to establish, within 

the acceptable risk range, the remediation goal for a given chemical of concern at a 

specific site. 

The NCP [40 CFR 300.430(e)(2)(i)) discusses an acceptable risk range between 

1 O"" and 1 o-e. EPA has further clarified the extent of the acceptable risk range (EPA 

1991 h) by stating that the upper boundary is not a discrete line at 1 x1 O"". Risks 

slightly greater than 1 x1 O"" may be considered to be acceptable if justified based on 

site-specific conditions, including any uncertainties on the nature and extent of 

contamination and associated risks. 

The second step of developing remediation goals involves consideration of a variety 

of site-specific or remedy-specific factors. These factors influence where within 

the risk range (i.e., 1 O"" to 10'8) the remediation goal will be established. Factors 

that might influence establishing the remediation goal within the acceptable risk 

range include (but are not limited to) exposure factors, uncertainty factors, and 

technical factors. EPA has discussed the types of factors that should be considered 
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in establishing a remediation goal within the acceptable risk range as follows (55 FR 

871 ~): 

·Preliminary remediation goals for carcinogens are set at a 1~ excess 
cancer risk as a point of departure, but may be revised to a different risk 
level within the acceptable risk range based on the consideration of 
appropriate factors including, but not limited to: exposure factors, 
uncertainty factors, and technical factors. Included under exposure factors 
are: the cumulative effect of multiple contaminants, the potential for 
human exposure from other pathways at the site, population sensitivities, 
potential impacts on environmental receptors, and cross-media impacts of 
alternatives. Factors related to uncertainty may include: the reliability of 
alternatives, the weight of scientHic evidence concerning exposures and 
individual and cumulative health effects, and the reliability of exposure 
data. Technical factors may include: detection/quantHication limits for 
contaminants, technical limitations to remediation, the ability to monitor 
and control movement of contaminants, and background levels of 
contaminants.• 

In addition, the final selection of the appropriate risk level and final remediation 

goals is based on the balancing of criteria that include long-term effectiveness; 

reduction of toxicity, mobility, or volume of chemicals of concern through 

treatment; short-term effectiveness; implementability; and cost. Final remediation 

goals are not determined until the selection of a final remedy for the site [40 CFR 

300.430(e)(2)(i)J. 

EPA has also developed expectations concerning development of alternative 

remedial actions (remedial alternatives) [40 CFR 300.430(a)(1 )(iii)(A-F)]. EPA 

expects remedial alternatives to: 

• Use treatment to address the principal threats posed by a site, wherever 

practicable. Principal threats for which treatment ia appropriate include 

liquids, areas with high concentrations of toxic compounds, and highly 

mobile materials • 
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• Use engineering controls, such as containment, for material that poses a 

relatively low long-term threat or where treatment is impracticable. 

• Use a combination of methods, as appropriate, to achieve protection of 

human health and the environment. In appropriate site situations, treat

ment of the principal threats posed by a site, with priority placed on 

treating material that is liquid, highly toxic or highly mobile, will be 

combined with engineering controls (such as containment) and institutional 

controls, as appropriate, for treatment residuals and untreated material. 

• Use institutional controls such as water use restrictions and deed restric

tions to supplement engineering controls as appropriate for short- and long

term management to prevent or limit exposure to chemicals of concern. 

Institutional controls may be used during the RI/FS, implementation of the 

remedial action and. wheri necessary, as a component of the completed 

remedy. Use of institutional controls shall not be substituted for active 

response measures (e.g., treatment and/or containment of source material, 

restoration of groundwaters to their beneficial uses) as the sole remedy 

unless such active measures are determined not to be practicable, based on 

the balancing of trade-offs among alternatives that is conducted during the 

selection of remedy. 

• Consider using innovative technologies when they offer the potential for 

comparable or superior treatment performance or Implementability, fewer 

or lesser adverse impacts, or lower costs for similar levels of performance 

when compared to demonstrated technologies. 

• Return usable groundwaters to their beneficial uses wherever practicable, 

within a timeframe that is reasonable given the particular circumstances of 

the site. Whan restoration of groundwater to beneficial uses is not 

practicable, EPA expects to prevent further migration of the plume, prevent 
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exposure to the contaminated groundwater, and evaluate further risk 

reduction. 

In summary, EPA's approach to remedial actions anticipates a pragmatic and 

flexible evaluation of potential remedies at a site while still protecting human health 

and the environment. EPA recognizes the need to use a tiered approach in address

ing remedial actions at a site. That is, EPA allows consideration of a range of 

actions (e.g. , treatment to address the principal threats at a site, containment to 

address large quantities of less toxic chemicals of concern, and institutional 

controls to supplement treatment and containment actions). 

2 .5.2 

The elean1::Jp atFeleg'f' for Iha STF eile tolle·.tte t:he appreaal:I deeeril:ted in t:he NCP • 

he STF site is extensive (261 acres) and contains 

localized areas with elevated concentrations of some chemicals of concern, large 

volumes of media with lesser concentrations of chemicals of concern, and even 

larger volumes with low lor undetected) concentrations of chemicals of concern. 

A tiered approach will be used to evaluate 1) treatment to address the principal 

threats at the site, 2) engineering controls, such as containment, to address large 

quantities of less toxic chemicals of concern, and 3) institutional controls to 

supplement treatment and containment actions. 

For the STF FS, the terms "aggressive," "active," and "institutional controls" are 

used to define different levels of remedial action. The term "aggressive" relates to 

the NCP expectation that treatment will be used to address the principal threats at 

the site, where practicable. The NCP states that principal threats include liquids, 

areas with high concentrations of toxic compounds, and highly mobile materials • 
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First, the STF site does not contain liquids. Second, based on subsurface soil 

sampling results, leaching of chemicals into underlying soil is not likely 

(Kennedy/Jenks Consultants 1993a). The RI data show there is no current threat 

to groundwater from leaching (EPA, 4 June 1993, personal communication). Ba . •": 

l"onneEi'f.Yenlte Cena1:1ltonts 1893i} te euppeFt tt-:le eenelt:teien IEPA, 4 dune 1 ooa, 
pe,aenel eemmunioatien} that chemicals of concern in soil do not threaten ground-

~ ,. """"''"' ... ~- , ., · '-~ ¥:""'~li' •• ,"" ..... f-l!J' · ' ·. · ' · ~ "" ,,,,,... r · ' , •. er·~··-~-,_: ·.· .. , '•'••·1 , •, ,¾:. : t : :i, '-'«:', • , a:::o 
.l+,&...,.p"..:,.,(,,., -~ ...... ~,~ ... .IA;j. ~~ • •• .. ,. . . . • ... ~-$x -1- ~ 

Because mobility of chemicals of concern is not an issue, aggressive treatment, if 

any, for soil will address areas with high concentrations of toxic compounds. 

Aggressive remediation technologies (process options) will be those that destroy, 

detoxify, immobilize, or remove relatively small volumes of substances having high 

• concentrations of chemicals of concern. Based on direction from EPA (31 August 
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1992, personal communication), aggressive remediation for groundwater consists 

of treatment or hydraulic control actions for wells with concentrations of chemicals 

of concern consistently above MCLs. Aggressive remediation corresponds to more 

permanent solutions as defined by the NCP. 

The term "active" for soil remediation relates to engineering controls to address 

large quantities of less toxic chemicals of concern. Active remediation of soil at the 

STF site is expected to consist of consolidation and/or containment. Active 

remediation is not applicable to groundwater. 

Active technologies would include containment or isolation. These technologies are 

not permanent technologies and require long-term maintenance. These 

technologies should be used to supplement aggressive actions where they are 

impracticable, and for chemical concentrations that do not represent principal 

threats. Active remediation will be evaluated for all soil having chemical concentra

tions above the active threshold concentrations . 

The term "institutional controls" relates to actions that will supplement engineering 

controls, as appropriate, for short-term and long-term management to prevent or 

limit exposure to chemicals of concern above cleanup levels. For soil remediation, 

institutional controls may include access restrictions, property deed restrictions, 

government controls (e.g., zoning restrictions), and educational programs to limit 

activities that could cause exposure to chemicals of concern. For groundwater 

remediation, institutional controls could entail government controls or prohibitions in 

the property deed to restrict potable groundwater use and educational programs. 

Where appropriate, groundwater monitoring may be included in a remedial 

alternative. 

While the entire site and nearby properties are zoned and used for industrial 

purposes, EPA articulated its decision (EPA, 1 September 1992, personal 

communication) to require the STF Site Group to apply soil cleanup levels at the site 

• using MTCA Method B cleanup levels, which assume a residential exposure 
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scenario. This decision was based solely on Ecology's position that the site does 

not meet all MTCA criteria for an industrial location (Ecology, 12 May 1992, 

personal communication). The criteria (WAC 173-340-740(1 Hc)] used to classify a 

site as industrial are: 

• The site is currently zoned for or otherwise officially designated for 

industrial/commercial use 

• The site is currently used for industrial/commercial purposes or has a 

history of use for industrial/commercial purposes 

• Properties adjacent to and in the general vicinity of the site are used or are 

designated for use for industrial/commercial purposes 

• 

• 

The site is expected to be used for industrial/commercial purposes for the 

foreseeable future based on site zoning, statutory or regulatory restrictions, 

comprehensive plans, adjacent land use, and other relevant factors. 

The remedial action provides for institutional controls implemented in 

accordance with WAC 173-340-440 • 

.. _,. Ecology has stated that only Industrial/commercial sites located in the 

interior portion of a large industrial/commercial area will qualify for other than 

Method A or Method B cleanup levels (WAC 173-340-740(1)(c)(iv)). Mawei.ier, the 

STF Sita Grew11 balie..,ee ell ef these fi..,e eriterie are Met fer the eita er eaA be Met 

,iA tl=lo aaae ef inetitutienel aeAtralah aNaapt far aaMa 8ffloll tf,1etl0Ad areoa &A the 

eite. A ratieMla tar aaAeidoratieA af tho aita ea apprapriata tar aA iAth,atriel 

eaoAario wee proaeAted iA a daauMOAt OAtitlode ·RoapaAdeAt'e Rot1uaet fer 9iopt:Jto 

Roooh:ttioA· O:J,S. EPA 9oakot No. 1090 09 oa 104/122t presented to EPA RegioA 

10 OR 10 SoptaMber 1002, 
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2 .5.3 Potential Cleanup Levels 

This FS assumes that MTCA Method B levels are the site cleanup levels. If Method 

B cleanup levels are not practicable for aggressive or active remediation, other 

action levels (e.g., other regulatory threshold concentrations) are developed for 

implementing aggressive or active remediation technologies. 

To develop areas and volumes of media to be evaluated for remediation, the 

following potential cleanup levels were established for the site: 

• ,SQil. The STF site is being evaluated under a residential scenario. Table 

FS2-3 summarizes potential cleanup levels (Methods B and C) for the 

chemicals of concern in soil. Method B cleanup levels will be used for the 

site unless the cleanup level is determined to be impracticable. 

• Groundwater. Table FS2-4 presents a summary of Method B cleanup 

levels and Method C concentrations for groundwater. Method B cleanup 

levels will be used for the site; however, aggressive remediation will only 

be considered for chemicals of concern consistently detected above MCLs. 

(There are no apparent sources of contamination onslte for chemicals of 

concern at concentrations between the Method B levels and the MCLs. 

Institutional controls will be used to address concentrations below the 

MCLs.) 

/ 

2.5.4 Potential Action Threshold Concentration, 

ases (Cases I ) for evaluating soil remedial 

alternatives that include both aggressive and active remediation (F.PA, 4 and 

14 June 1993 ·· :. · ·: .', ersonal communications). The ~t4&fHJla 

Casas represent a range of potential threshold concentrations for cornprehensively 
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TABLE FS2-3 

SUMMARY OF POTENTIAL CLEANUP LEVELS 
FOR CHEMICALS Of CONCERN IN SOIL 

Chemicals of Concern In Soll 

Aluminum 

Antimo 

Arsenic 

Be Ilium 

Cadmium 

Chromium Ill 

Chromium VI 

Co er 

Lead 

Man anese 

Mercu 

Vanadium 

Zinc 

i:o? l1!1iililIIltfiiiiIIliltf t:itittf[:f}Ilfl 
Aldrin 

Carbazole 

Carcino enic PAHs (total) 

1 3-Dichlorobenzene 

1 4-Dichlorobenzene 

3 3'-Dichlorobenzidine 

PCBs (total) 

Pentachloro henol 

Phenanttirene 

(al WAC 173-340-740(3)(a)(iii)(AI and (Bl. 
(bl WAC 173-340-740(4)(a)(iii)(AI and (Bl. 

80,0001c1 

32 

20ldl 

0.23 

80 

80,000 

400 

2,960 

250ldl 

11 200 

24 

0.059 

50 

_lg) 

42 

8.3 
_lg) 

(cl Source: EPA, 8 April 1993, personal communication. 
(di Method A residential cleanup level CWAC 173-340-7401. 
(el Ecology (19921. 
(fl Method A industrial cleanup level (WAC 173-340-7451. 
(gl - = Value cannot be calculated • 
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320,000101 

128 

9.3 

320 

320,000 

1 600 

11,840 

1,000lfl 

44 800 

96 

2 2401•1 

2.4 

2,000 

_1111 

1 670 

101t1 

333 
_lg) 
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TABLE FS2-4 

SUMMARY OF POTENTIAL CLEANUP LEVELS 
FOR CHEMICALS OF CONCERN IN GROUNDWATER 

MTCA MTCA 
Method B Method C 

Chemlcal1 of Concern In Groundwat.,W (pg/LJ (pg/LJ 

Uffii~IfalIMIItltiHf#@ttltlM{lFlfllWIBttltttftt@ll#ttti:lilttlHt@tHttt@J 
Aluminum 16,0001111 35,0001b1 

Antimony 6.4 14 

Arsenic 
Boron 
Cobalt 
Copper 

Manganese 
Nickel 
Selenium 
Silver 
Vanadium 
Zinc 

Benzene 
Bromodichloromethane 
Chloroform 
2,4-Dimethylphenol 
Ethyl benzene 

Hexanone 
2-Methylnaphthalene 
Naphthalene 

Tetrachloroethene 

Toluene 
1, 1,2-Trichloroethane 
Trichloroethane 
Xylenes 

(aJ Source: STF HHRA (ICF 1993). 
(bJ Source: EPA (1992bJ. 
(CJ WAC 173-340-720 Table 1 value. 
(dJ EPA, 8 April 1993, personal communication. 
(eJ Ecology (1992bJ. 
lfJ - = Value cannot be calculated • 
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5lcl 5lcl 

1,440 3,160 
541dl 140ldl 

692 1,300 

80 175 
320 700 

80 175 
80 175 
112 245 

4,800 10,600 
-:-:-:-i:C:{:{: ::::::::::::::::::)., 

51cT 15111 

o.11 1o1 1.11•1 

7.2 72 
320 700 

800 1,750 
_lfl _If! 

_If! _lfl 

54m 140lil1 

5lcJ 8.61,1 

1,600 3,500 
0.8 7.7 
5101 40111 

16,000 36,000 
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evaluating remedial alternatives. Table FS2-5 presents the proposed threshold 

concentrations. 

Case I presents aggressive and active threshold concentrations based on MTCA 

Method B and Method A potential cleanup levels. Ecology determined that using 

Method A values on sites where Method B is the appropriate approach is acceptable 

(Ecology 1992b). 

Aggressive threshold concentrations are generally the same 

n Cases II through . These aggressive threshold 

concentrations (for antimony, arsenic, beryllium, carcinogenic PAHs, and PCBs) are 

typically based on MTCA concentrations appropriate for industrial locations. The 

aggressive threshold concentrations for copper is based on leach tests performed 

during the RI (Kennedy/Jenks Consultants 1993a.c). The aggressive threshold 

concentration tor zinc is the MTCA Method B concentration . 

concentration for lead. These concentrations vary from 1,000 mg/kg to ~O,OOG 

· · , · . g/kg. A range of lead concentrations is appropriate because large 

variations in concentrations of lead have significant implications for cleanup and the 

cost effectiveness of potential remedial actions. Also, in Cases V ftAd-VII, · 

arsenic concentration are 570 mg/kg compared to 200 mg/kg for Cases II 

through V. In Case II, concentrations for PCBs ( 10 mg/kg) and carcinogenic PAHs 

(20 mg/kg) differ from Cases Ill through VIII (50 mg/kg for both PCBs and 

carcinogenic PAHs). 

Additional surface soil samples have been collected, prepared using the TCLP, and 

ha extract analyzed for lead (Kennedy/Jenks Consultants 1994b). Based on a 

statistical analyses of these results, the extremely hazardous waste (EHW) designa

tion described in Washington State Dangerous Waste Regulations (WAC 173-303) 

for lead is approximately 42,000 mg/kg. To provide for a margin of safety, EPA 

has directed that 30,000 mg/kg be used in Case VIII to represent the EHW 
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TABLE FS2-5 

POTENTIAL AGGRESSIVE AND ACTIVE THRESHOLD CONCENTRATIONS FOR SOIL (mg/kg)111• 

Chemical 

INTERIM FINAL 
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Chemical 

PCBs 

Aggressive 
Threshold 

50 

A 

1 

IV 
Aggressive 
Threshold 

24000 

50 

1 

24000 

50 

A 

2 

45 000 11 840 
1 1 

24000 24000 

10 10 

Actlv~VoJrnh-

24000 

50 50 10 
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designation for evaluation cf remedial alternatives (EPA 1994, personal 

communication) . The aggressive threshold concentration for lead in Case VII is 

20,000 mg/kg. This concentration represents approximately one-half the 

statistically derived e:lftF&Mely haHFdo'-ts lfl09te (EHW~ designation= dosoFil:tod iR 

WaehingteR State DeRgorouo Waste RegulotieRe (WAC 173 303}. Tl=le 2:0iOOO 

mgAtg aggFeesi..-o thFoeheld oenoentration is baaed en TeMieit·1 ChaFaotorietio 

leeehiAg Preeedure (TCLP• testing U:PA, 4 Juno 1993, peraenal eeMMt:inieationL 

The additional dote are eMpeotod to demenstrato that an ogg,eoei..-e threshold 

oeneontfation gFOoter than 20,000 MgJkg will be pretooti¥o of l=luMan t:.oaltA and 

tAe en..-irenMont. Until tl:le additienal data ore oelleotod and anal'fZOd, tho 20,000 

mgJkg aggreeoi'4!o threal:lold in this Draft FS Ropert ia a aurregato oeneontration for 

tAo aet:ual load eenoontration tt:.at roproeonte tho EMW designation, Tl:lo Final FS 

Report will oubotittlto the aetual EMW eggreaei-.io throoheld ooneontration for the 

e1::1rront 20,000 MgJkg 'llelt:te, or on additional Caso t.hat inoludoa tho ootual EHW 

eenoentretion fer load will be e·,oluated. EPA haa indiootod that tho EHW le-.iel Ma·, 

be apprepriete fer oetabliehing tl=lo eggreesi¥e tl=lreal=leld for lead. 

Active threshold concentrations are the same for Cases II through W • These 

active threshold concentrations typically are based on MTCA Method C or industrial 

Method A concentrations. 

The bases for aggressive and active threshold concentration are presented in 

Appendix FS-B and summarized in eR-EPA directiv . (EPA, 7 June 1993, 

personal communication · . 

Aggressive cleanup threshold concentrations can be established at concentrations 

greater than the Caso I cleanup levels (see Table FS2-5) when cleanup to Method B 

standards is impracticable. Risk reduction can be achieved to Caso I or Caso II 

concentrations through other techniques, such as containment (active remediation) . 

When aggressive remediation to site cleanup levels (Method 8) would be 

impracticable, institutional controls would be implemented • 
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After the volume of soil for each aggressive threshold concentration has been 

determined for each chemical, each property unit (unit) will be analyzed to 

determine active remediation requirements (see Section 3.0). 

2.5.5 Practicability Analysis for Soil Remediation 

The NCP recognizes that considerations of practicability will help determine what 

areas of the site need the most protective types of remedial technologies. CERCLA 

requires that remedial actions provide a cost-effective response that is protective of 

human health and the environment and that uses permanent solutions and alterna

tive treatment technologies to the maximum extent practicable. In addressing 

remedy solutions, the NCP discusses practicability in terms of cost effectiveness 

and other factors (40 CFR 300.430(f)(1 )(ii)(O)]. 

The NCP requires remedies to be cost effective. Cost effectiveness is determined 

by evaluating the following three criteria to determine overall effectiveness: long

term effectiveness and permanence; reduction of toxicity, mobility or volume 

through treatment; and short-term effectiveness. The overall effectiveness of the 

alternative is then compared to cost to ensure that the remedy is cost effective. "A 

remedy shall be cost effective if its costs are proportional to its overall effective

ness (40 CFR 300.430(f)(1 )(ii)(D)]." 

The NCP also addresses the practicability of permanent solutions and alternative 

treatment technologies. Practicability is judged by assessing "the best balance of 

trade-offs among alternatives,• evaluating each alternative in terms of its long-term 

effectiveness and permanence; reduction of toxicity, mobility, or volume through 

treatment; implementability; and cost [40 CFR 300.430(f)(1 )(ii)(E)]. Elements to be 

considered in assessing each of these factors are further articulated in the NCP [40 

CFR 300.430(e)(9)(ili)(C-G)). For example, cost assessments should include 1) 

capital cost, both direct and indirect costs, 2) annual operations and maintenance 
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(O&M) costs, and 3) net present value of capital and O&M costs (40 CFA 

300.430(o)(9)(iii)(G}J. 

Table FS2-6 presents volumes costs, end ,emediatien times associated with 

aggressive remediation to cleanup levels for Cases I and II presented in Section 

2.5.4. Volumes were calculated using the Geographical Information System (GISI 

computer software ARC/INFO 3.40. These volumes represent the union of all areas 

above Casa I or Case II concentrations (i.e., areas having concentrations above 

Case I or Case II concentrations for at least one chemical of concern). Appendix 

FS·C discusses the method used to calculate volumes and areas. 

A 10-percent contingency is included in the volume estimates. For purposes of thi 

assumed. This cost is a reasonable e¥e,oge estimate of tho ,anoe ef coste for 

aggreaoi¥e remedial preeeoo eptieno that eeuld ae used, eingularlv er in 

eembinetion> at tho eite. These preeesg optieng eeuld inelude management at a 

permitted offsite facilit , solidi#ieetion, eeil ,washing, thermal deeo,~ien. one 
ineinerotion. The tiffle of remediatien is eased en a t:treeeaoing rate ef 20 7& euble 

yarEio t:ter heur, an equipment a~ailability rate ef 80 pe,eent, and en a~e,age '.¥8f'k 

pe,iod ef 8 Aeure per do,,, Iii da'(9 per week, eAd &Q weeks per '(ear . 
. f . 

As previously discussed, the NCP requires that the selected remedy be practicable 

and cost effective. Based on an aggressive remediation scenario (i.e., treating soil 

above cleanup levels using the aggressive process options described above), a site 

remedy requiring cleanup to Case I ( $ · -~' . • billion) or Case II ( -- million) 

is not practicable or cost effective because risks can be equally reduced through a 

combination of aggressive and active technologies . 
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TABLE FS2-6 

TREATMENT VOLUMES, ~ COSTS, AND REMEDIATION TIME 
FOR CASE I AND CASE II CLEANUP SCENARIOS 

Cleanup Scenario 

Case I 

Case II 

Volume with 10% 
Contingency 

(cubic yardt)1a1 

4,796,000 

664,000 

Coat for 
Aggraaalve 
Trutmentlal 

1,900,000 

AwedlatloA 
~ 

f¥NN~ 

l9 108 
I r: ,, J , o 

, D O D Ill./ ,r - ~ r 1 

(al Volume and cost to remediate account for commingling of cherri J 1s. ) v 
lbl AaeuAlea FaAge of lO Ji owbie 'J'IFdeR:lowr, l,000 hewFeiftfear, "·ilh aA equipmeAt a•11ilabili~ rate 

of 90 porooAt. RoAlo&lialioA tiFAo ie rewA&le&I up to t~o Aoaro&t ·1oar, 
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IA edditieA, the time req1c1ired te eemplete FemediotieA will iAeFeeae ea the taFget sail 

oleeA1c1r:, eeneentretien deoFeaaee fe.g., fF0M tl=le e1c1FFent Bite eeneont,etione to 

Caee I elean1c1p 101,ols). >JaFie1::1e el=leFt term iFApaete,-inel1::1ding neiee and the 

potential fer traAepeFtiAg ehemieala ef eonee,n effeite le,g., ehemieale attael=led te 

f1:1giti 11e e1:1st Jf em sail handling aetittitioe or in e1c1riaeo wafer F1c1nefO will ino,eoeo in 

p,epeFtien te the d1:.1ratien ef remediafien, The riaka te ,emediatieA •,.t.ierkera and 

oomm1:1nitr mambe,a whe ool:lld be oontin1c1all'f' 0Mpeeod te ol=leMieele ef eeAeem foF 

1JP to 108 .,ee,e 11.iill be t:1naeeeptable, 

The costs associated with aggressively remediating all soil to the Case I cleanup 

levels or Case II concentrations are also substantial and disproportionate to the 

degree of protection it would achieve over less aggressive cleanup actions. fiH. 

eNemplo, a eeil ee11er ee1c1ld be plaeed 011er et:1rfeee eeil etteeeding tho Cose II 

eeneentrotiena. The area ettoeeding tl=le Gaea II eoneentretiene ie eppreNimetely 

88 eerea, The estimated eeet fer e eeil eeyer for this area ia eppreMimetel11 

•i,280,000. Tf:lia eeYer oe1c1ld aehiette the reFAediel aatian ebjeetiYee tteee1c1eo it 

we1Jld elimiRefe er ot:1beteRtiell•t1 redt:1ee eMpeel:lre ret:1tee, Hewer.ier, eel=lie11iAg the 

98FA8 ole0At:IP 18¥819 tf:IF0t:lgh oggF899iY8 treotM0At f88t:1lte iA 8A iR8F8m0Rtel ee&t 

iAo~aao ef appFeMimetol't 4,800 poroent. Tht:10, the eoet of egg,eeoiYeli; f&Modiat 

iAg eeil te Case II eoneeAtretione ia et:tbetantial &Ad diep,eportionefe ta the degree 

ef preteotien eeaeeieted witl=I another elean1c1~ aotion, et:1oh ae eentoiAmenf Yia a eoil 

801/8f , 

Aggressive actions should be used to address only principal threats, with aggressive 

threshold concentrations established at practicable levels. Because tho site is largo 

and chemicals of concern have been detected at 

locations across the site, aggressive remediation to the Case I cleanup levels or 

Case II concentrations is impracticable because other less aggressive actions can 

reduce risk more cost effectively. Based on the foregoing analysis, it is 

impracticable to develop a cleanup strategy that aggressively addresses all areas of 

the site to achieve tho Case I cleanup level or Case II concentration for each 

chemical . 
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3.0 IDENTIFICATION AND EVALUATION OF REMEDIAL METHODS 

This section identifies and evaluates remedial methods (i.e .• general response 

actions, remedial technologies, end process options) that will be used to develop 

remedial alternatives for the STF site. Evaluation of remedial methods requires 

estimations of volumes or areas of media requiring remediation. Section 3 .1 

describes the estimates of volumes or areas of soil and groundwater. Section 3.2 

identifies remedial methods that might be appropriate for the STF site. 

3.1 ESTIMATIONS OF VOLUMES OR AREAS OF MEDIA REQUIRING 
REMEDIATION 

Section 3.1 .1 describes the volumes f soil that would be subject to 

aggressive emediation for each of the units under the scenarios presented 

in Cases Ill through VIII. SeetieA 3.1.1.2 preeeRto e ot:et:iOliool enol•,1eio ter 
~ 

dotorfflining erooo t:l=let FflDY req1:.1iro oe~itJe reffledietien '.Vftl=lin a 1:.1nit. Section 3 . 1 .2 

presents an estimate of the pumping rate of groundwater requiring evaluation for 

remediation at Pioneer Builders Supply. 

Estimates of volumes and areas of soil that may be subject to aggressive or active 

remediation are based on the cleanup concentrations presented in Cases Ill through 

VIII described in Section 2.5.5. Volumes associated with proposed aggressive 

threshold concentrations for Tacoma City Light dry wells are also included. Tables 

FS3-1 and FS3-2 present estimates of soil volumes requiring remedial evaluation for 

each case and for Tacoma City Light dry walls. Volumes were determined using 

GIS methods described in Appendix FS-C. These volume estimates are based on 

interpolations of existing data and do not portray exact conditions at the STF site. 
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However, the estimates are appropriate for performing the engineering evaluation. 

Figures FS3~ 1 through FS3 . present locations that may be subject to aggressive 

remediation under each Case. Table FS3-3 summarizes the areas for each unit that 

may require evaluation of active remediation • 

3. 1.2 Pumping Rate of Groundwater 

Pioneer Builders Supply is the only area of the site that requires evaluation for 

aggressive remediation of groundwater. Aggressive remediation technologies may 

involve groundwater extraction and treatment. For this FS Report, a groundwater 

extraction rate of 120 gallons per minute (gpm) was estimated based on available 

data. This rate is considered to be a conservative estimate. An actual pumping 

rate that will be effective at controlling chemicals of concern in groundwater will be 

developed when remediation begins. 
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TABLE FS3-3 

ESTIMATED AREA (ACRES) TO BE EVALUATED FOR 
MEDIATION FOR CASES Ill THROUGH VIII ACTIVE RE 

Site Area Case Ill Case IV CaseV Case VI Case VII Case 

BNR Dismantling Yard 15.4 15.0 14.2 14.2 14.2 14.2 

BNR Railyard 29.9 29.9 29.5 28.5 25.9 25.9 

Airport Area 1.9 1.9 1.9 1.9 1.9 1.9 

Former Swamp/lakebed 0.5 0.5 0.5 0.5 0.5 0.5 

Amsted Property 2.6 2.5 2.4 2.4 2.4 2.4 

Total 50.3 49.8 48.5 47.5 44.9 44.9 
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Estimating an accurate quantity of groundwater requiring remedial evaluation in the 

vicinity of Pioneer Builders Supply is not possible because: 

• Groundwater concentration data, including upstream and downstream 

conditions, are limited in the vicinity of Well NMW-1A. Wall NMW-1A is 

located in the approximate canter of the former underground tank 

excavation area. Although Wall NMW-1A is located at the potential original 

source (i.e., underground storage tanks), concentrations of most chemicals 

of concern in groundwater samples collected from Well NMW-1 A are only 

slightly elevated compared to MCLs. Because concentrations are not 

elevated at the potential original source, the horizontal extant is expected 

to be localized. 

• The response of an aquifer to a certain extraction system is unknown until 

an extraction system is actually installed and operated • 

• An indeterminable number of groundwater pore volumes may be passed 

through the interstitial spaces of the aquifer formation before chemicals of 

concern can be remediated. 

For these reasons, the quantity of groundwater that must be evaluated for 

remediation cannot be accurately calculated. However, the anticipated capture 

zone of a wall installed in an aquifer formation can be estimated (Todd 1980). The 

corresponding pumping rate can be used to size potential treatment equipment. An 

economic sensitivity analysis can then be used to determine a range of treatment 

costs. 

The estimated size of the capture zone and associated pumping rate evaluation are 

based on the following assumptions: 
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• Hydrogeologic and hydraulic conditions in the vicinity of NMW-1A are the 

same.as those encountered at NMW-3A and NMW-4A (wells used in the 

aquifer test). 

• Lithologic conditions in the vicinity of NMW-1 A are homogeneous and 

isotropic. No preferential flow directions exist. 

• The hydraulic gradient at NMW-1A is 0.001 (dimensionless). 

• The aquifer's hydraulic conductivity is approximately 1, 166 gallons per day 

per square foot (gal/day-ft2) (assuming a saturated thickness of 60 feet). 

Although the extent of contamination surrounding NMW-1A is unknown, it appears 

to be localized. Compounds detected in NMW-1A above existing MCLs (benzene 

and ethyl benzene) were not detected in nearby wells CBS-11 A, STM-1 A, and 

CBS-4A. STM-1 A is located closest to NMW-1 A (approximately 500 feet to the 

southwest). It is reasonable, based on this information, to assume that the 

chemicals of concern detected in NMW-1A do not extend beyond approximately 

400 feet. This is a conservative estimate; the actual horizontal extent is expected 

to be less than 400 feet. 

The pumping rate, a (gallons per day), associated with a capture zone of 400 feet 

can be calculated from: 

where: 

Q 
XL = 21tKbi 

XL = Estimated stagnation point in the downgradient direction (400 feet) 

K = Hydraulic conductivity (1,170 gal/day-tt2<•>1 

b = Aquifer thickness (60 feet<•>J 
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(al Approximate value estimated from aquifer test {Kennedy/Jenks Consultants 1993d). 

Substituting these values and solving for O results in approximately 176,400 

gallons per day or approximately 120 gpm. 

Statistical requirements for assessing compliance with cleanup standards for 

groundwater a,e eiFRilar ta theae tar aeil 09 deeeribed earlier iA thia dee1:1fReAt. 

Hewetjef, eefRpliaRee 'h1itf:I oleeA1:1Jt letjefa i9 e•.ielYeted at iAdir.iiel:Hlf wells. -

3.2 IDENTIFICATION OF REMEDIAL METHODS 

• The following steps are involved in identifying and evaluating remedial methods: 

• 

• Identify potential chemicals of concern for each environmental matrix 

• Identify and screen remedial methods for applicability based on technical 

implementability 

• Evaluate selected remedial methods based on effectiveness, additional 

implementability criteria, and cost. 

3.2.1 Identify Preliminary Chemicals of Concern 

EPA identified preliminary chemicals of concern for soil and groundwater (ICF 1993) 

based on investigative tasks performed at the STF site (Kennedy/Jenks Consultants 

1993a-g). Tables FS2-1 and FS2-2 (see Section 2.1) present these chemicals of 
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concern, their concentration ranges and mean concentrations, as detected at 

remediation areas on the STF site. 

3.2.2 Identify and Screen Remedial Methods 

General response actions, remedial technologies, and process options that may be 

appropriate for addressing site conditions and for meeting the preliminary 

remediation goals (EPA 1985a, 1987a, 1990a, 1991e; Corbitt 1990) were 

identified. General response actions are broad categories of remedial methods that 

can address the cleanup of a specific matrix. Remedial technologies are different 

techniques within the general response actions. Process options are specific 

processes within each remedial technology category. 

For example, aboveground treatment is a general response action. Physical 

treatment is a remedial technology within the aboveground treatment category, and 

soil washing is a process option within the physical remedial technology class. 

Tables FSD-1 and FSD-2 in Appendix FS-D identify general response actions, 

remedial technologies, and process options involving treatment for evaluation. 

Process options were screened for their ability to be technically implemented at the 

STF site. Process options that were not appropriate for site conditions or for the 

types and concentrations of chemicals detected during the STF RI ware eliminated 

from further consideration. 

3.2.3 Evaluate Process Options 

Process options that are technically implementable at the STF site ware evaluated 

based on effectiveness, additional implementability criteria, and relative cost . 
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Effectiveness involves the following considerations: 

• Ability to process the anticipated volumes of media 

• Ability to meet the preliminary remedial action objectives 

• Ability to protect human health and the environment during construction 

and implementation 

• Demonstrated ability and reliability of process. 

The second criterion in evaluating process options (i.e., implementability) includes 

technical and administrative considerations. Technical implementability was used 

as a screening criterion in preparing Appendix FS-D. Greater emphasis, therefore, is 

placed on administrative implementability when evaluating process options within a 

general response category. This includes the ability to obtain necessary permits for 

offsite discharges; the availability of treatment, storage, and disposal services; and 

the availability of necessary equipment and skilled workers. 

Cost is the final criterion in developing process options. Cost is based on 

engineering judgements rather than detailed estimates. Cost is ranked as high, 

moderate, and low relative to other process options in the same remedial 

technology category. Process options judged similar in effectiveness and 

implementability, yet costing several times more than other process options in the 

same technology category, were eliminated from further consideration. 

Appendix FS-E contains the evaluation of the remedial process options for soil and 

groundwater. Tables FS3-4 and FS3-6 summarize the evaluation results detailed in 

Appendix FS-E. 

Based on the evaluation of effectiveness, implementability, and cost, a limited 

number of process options were selected ·from each remedial technology category 
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TABLE FS3-4 

SUMMARY OF POTENTIAL REMEDIAL PROCESS OPTIONS 
FOR SOIL 

• Institutional Control& (Deed and 
Phy1ical Reltrictlona, Govemment 
Controls, and Educational Programs) 

• Covers CIOII or asphalt) 

• Revegetation 

• Dust Suppression 

• Excavation 

• Solidification (aboveground) 

• Soil Wa1hing 
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• Vapor Extraction CabovegrouncO 

• Rotary Kiln Incineration Coffsite) 

• In Situ Solidification 

• In Situ Vapor (and steam) Extraction 

• Offslte Management Unit 

• Onalte Containment fiA 19laaal 
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SUMMARY OF POTENTIAL REMEDIAL PROCESS OPTIONS 
FOR GROUNDWATER 

• Institutional Controls (Deed Restrictions. 
Government Co~ls. Educational 
Programs. Groundwater Monitoring) 

• Extraction Wells and Subsurface Drains 

• Membrane Filters 

• Air Stripping 

• Activated Carbon Adsorption 
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• Neutralization 

• Air Sparging 

• Onsite Discharge (surface water) 

• Offsite Discharge (POTW) 

• Infiltration Basinnnjection Wells 
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to develop alternatives in the FS report. More than one process option was 

selected from a remedial technology category where the process options were 

sufficiently different from one another to warrant further investigation . 
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4.0 DEVELOPMENT OF POTENTIAL REMEDIAL ALTERNATIVES 

This section describes the approach used to develop remedial alternatives for the 

STF site. Section 4 .1 lists tho NCP requirements and describes the remediation 

area approach used at the STF site to develop remedial alternatives. Section 4.2 

describes the process options for soil and groundwater used to develop the 

remedial alternatives. Section 4.3 presents the development of remedial 

alternatives. 

4 .1 REMEDIATION AREAS AND NCP REQUIREMENTS FOR REMEDIAL 
ALTERNATIVES 

4 . 1. 1 Remed ation Areas 

• Tl:to NCP defines an operaale 1:1nit aa a "diaerete aetieA tAat ooFRpriaeo en inereFRen 

tel atep te1A1ard eoFRprel:lenai1i11el'I' addFoeaing aite prealoFRa, • TM NCP alao atatea 

that tho • oloon1:1p of o aito eon- be di1i11ided into o nuFRber ef a parable unite, depend 

ing en the oeFRpleMit'I' of the probleFRa oaaeeiated "~.iitl=I tAa aito, Operaalo 1:1nits FR&'f 

edl:iress geogrephieel pertiens of e aite, speoifio &Ro problems, er initial phases of 

en eetien, er FRo•; oensiet ef an•; eat of aetiens perforFRed a1i11eF tiFRe or BA'f oetiens 

tl:tet are eene1:1FFent but loeoted in diffeFent parts of o site.• (40 CFA 300.&t . 

• 

Evaluation of remedial alternatives for the STF site can be appropriately managed as 

remediation areas based on specific site problems. The STF site can be considered 

as three remediation areas. The first remediation area involves chemicals of 

concern in groundwater in tho vicinity of Pioneer Builders Supply. The second 

remediation area involves chemicals of concern in the Tacoma City Light dry wells. 

The third remediation area involves chemicals of concern in surface and subsurface 

soil at the remainder of the STF site • 
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This division is suitable for managing the development and evaluation of alterna

tives. for the STF site because these remediation areas contain different chemicals 

of concern. VOCs are the chemicals of concern in the groundwater at Pioneer 

Builders Supply and are located in a relatively small area. Subsurface soil in and 

surrounding Tacoma City Light dry wells contain organics, primarily carcinogenic 

PAHs and PCBs. The chemicals of concern for the remainder of the STF site are 

primarily metals that were detected in surface and subsurface soil. 

Effective technology types and process options for these remediation areas differ 

considerably. The number of site-wide alternatives developed at this phase of FS 

Report would be large to accommodate the different combinations of technology 

types and process options that could be used to achieve the preliminary remedial 

action objectives. Site-wide alternatives would be cumbersome and unnecessarily 

complicated. 

This remediation area approach presents a flexible strategy for developing 

comprehensive site-wide alternatives. Remedial alternatives for each remediation 

area can be evaluated separately and then combined into site-wide alternatives after 

the detailed analysis. This approach permits greater flexibility in assembling final 

alternatives and simplifies the analysis process. 

4.1.2 NCP Requirements for Remedial Alternatives 

The NCP requires, as appropriate, source control alternatives (40 CFR 

300.430(e)(3)J that include: 

• One or more alternatives involving little or no treatment, but providing for 

protection of human health and the environment through engineering and 

institutional controls . 
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• Alternatives that treat the principal threats at the site but vary in the 

degree of treatment and the quantities and characteristics of the treat

ment residual and untreated materials that must be managed. 

• Alternatives that employ treatment that reduces the toxicity, mobility, or 

volume of the chemicals of concern as a principal element. One alterna

tive that removes or destroys chemicals to the maximum extent feasible 

should be included (as appropriate), eliminating or minimizing the need for 

long-term management. 

For groundwater, the NCP requires a limited number of remedial alternatives that 

achieve site-specific remediation levels within different restoration time periods 

using one or more different technologies (40 CFR 300.430 (e)(4)). 

The NCP also requires a no action alternative and one or more alternatives involving 

innovative treatment if those technologies offer the potential for comparable or 

superior performance or implementability, fewer or lesser adverse impacts, or lower 

costs compared to demonstrated technologies for a similar level of performance (40 

CFR 300.430(e)(5) and (6)). 

4.2 DESCRIPTIONS OF PROCESS OPTIONS 

This section presents descriptions of the process options evaluated in Section 

3.2.3. These descriptions are presented to allow comparison among process 

options and to provide a basis for cost estimates. The actual components of the 

process options will be specified during remedial design and may differ from the 

descriptions presented in this section. 

The process options described in the following paragraphs are grouped by different 

levels of remedial action: aggressive remediation, active remediation, and institu

tional controls. The term •aggressive• relates to the NCP expectation to use 
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treatment to address the principal threats at the site, where practicable. The term 

"active• for soil remediation relates to engineering controls to address large quanti

ties of less elevated concentrations of chemicals of concern. Active remediation of 

soil at the STF site is expected to consist of . ·''-m il ... · ·- , · n-place contain-

ment. Active remediation is not proposed for groundwater. The term "institutional 

controls" relates to actions that will supplement engineering controls, as appropri

ate, for short-term and long-term management to prevent or limit exposure to 

chemicals of concern at concentrations higher than cleanup levels. 

4.2.1 Process Options far Soll Remediation 

4.2.1.1 lnstjtytjonal Controls. Institutional controls can include deed restrictions, 

physical restrictions, government controls, and educational programs. Deed 

restrictions are controls on land use that are described in a covenant on the 

property executed by the property owner and recorded with the Register of Deeds 

for Pierce County. Physical restrictions at the STF site could include fencing and 

signs. Government restrictions are controls on land use (e.g., zoning requirements). 

Educational programs could include community meetings or mailing literature to 

residents living near the STF site describing site conditions and potential remedial 

activities. 

Institutional controls can be developed to meet the particular conditions in a 

remedial action. The actual institutional controls implemented as part of a remedial 

action at the STF site will be identified during remedial design. For purposes of 

estimating potential costs in this FS, institutional controls Include deed restrictions 

and educational programs. 

'. . · · A soil cover is intended to reduce contact with 

chemicals of concern in soil. The soil cover would include 6 inches of er1:1ahed reek 
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· 2 ~,-~::the subgrade of the 

areas to be covered would be graded to improve drainage. No bottom liner would 

be included with this process option . 
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:n,- ..;,: ' ,~. :Y.:.?F. »: ~~ ,, ~ ~ :.>.,., ..,. • .,~1'>:,')....... • • • ::-. ., ' l .. ,r.,o..,~ 

An asphalt cover at PieAeer Builders 61:1ppl'f would consist of 6 inches of sub-base 

material covered with 3 inches of asphalt . 

Beee1:199 iAstitt,tioAal eOAtrole ·11ill liRlit doRlogo to tho eo1a1er, a ooil eover ia the 

preferred eovor te be 11:1eod fer aetir.io roRletiiatioA ,a:Meept at FlieAeor Bt:1ildora 

61:11ppl·1h LooehiAg ef ohoRlieale of eeAeem is Aet e:Mpeetod ta iRlpaot grot1Adwator 
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lsee SeetieA 6.3.3.1 J &Ad t!cite aoil eever is leea eaatl'I &Ael mere va,oatile far futt:,re 

site ttse. A aeil eoYer ti.•,ill proYido riok red1:1otieA eqt1iYaleAt te &A asphalt eoti.1er. 

4.2., .3 Onsite Contajnment <Active). AA eAsite eoAtaiAmeAt uAit iAYelves er 

iA plaaa eeAtaiAmeAt ef aeil hati.1iAg ehemieel eoAeeAtratieAa allei.ie tl::le aggreesi-.ce or 

aetii.ie threeheld eoAeeRtratieAs. Areas ta lta eaAtaiAad wauld lie olearad, graded, 

&Ad ee•,ered with aeil. ~,a liAer weuld be iAel1:1ded with thia proeaae optioA. 

CoAselidatieA v.1ill be e"aluoted for small quaAtities of aail (e.g .• froFA PioAeer 

Builders St1ppl11th 
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4.2.1.4 Offsjte Management Unit (Aggressjye>. Soil having chemical concentra

tions above the aggressive threshold concentrations would be excavated, hauled, 

and disposed of in an appropriate offsite landfill. Materials designated as hazardous 

waste under RCRA and dangerous waste under Washington State Dangerous Waste 

Regulations would be disposed of at a permitted hazardous waste landfill. Material 

not designated as hazardous or dangerous would be disposed of at a permitted solid 

waste facility. 

4.2.1.5 Aboyegroynd SoUdjflcation (Aggressive>. Soil stockpile and solidifying 

agent storage areas would be constructed on the STF site as required. The storage 

locations would be graded to menage surface water runon end runoff. The stock

pile storage area would be constructed on an area requiring remediation. (Once the 

stockpiled soil is remediated, the underlying soil would be excavated end 

remediated et the end of the process. This approach would eliminate the need for a 

liner or sand layer to prevent chemicals of concern from migrating from soil await

ing remediation to the underlying soil.) Common excavation equipment would be 
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used to remove soil designated for aggressive remediation. Trucks would transport 

the soil to the mixing site. 

The mixing equipment would consist of typical solids processing equipment such as 

a batch mixer. Soil, water, and solidifying agent ( 10 percent mix) would be 

metered into this mixing equipment (Kennedy/Jenks Consultants 1994a). After 

mixing, the material would be spread onsite in 6- to 12-inch lifts and covered with a 

soil cover. 

4.2.1.6 In Sjtu Soljdjfjcatjon (Aggressjye}. Soil having chemical concentrations 

above the aggressive threshold concentrations is solidified in place. The process 

entails drilling vertical holes in soil using a hollow-stem auger drill rig or similar 

equipment specifically designed for in situ solidification. The hole would be drilled 

to the design depth and a solidification slurry would be injected into the hole 

through the shaft of a hollow-stem auger. The solidification slurry is frequently 

injected into the subsurface formation under pressure as the augers are retracted . 

Other methods entail injection of the slurry as the auger is advanced and mixing the 

slurry with the soil as the auger is retracted. 

Depending on the soil properties (e.g., hydraulic conductivity and porosity) and the 

solidification method used (e.g., pressure injection or mechanical mixing), the lateral 

extant of slurry penetration may vary greatly. 

4.2. 1. 7 Aboyeground son Washing (Aggressjye>. Figura FS4-4 presents a sche

matic diagram of a typical soil washing process. This process is basically a separa

tion process that assumes that chemicals of concern are associated with the fine 

fraction of the soil. The first step would be to excavate the soil and prepare it for 

treatment. Common excavation equipment and trucks would be used to remove 

and transport the soil to the treatment site. 

Preparation typically consists of screening to remove gross oversize ( > 8 inches) 

items such as concrete rubble and rocks. Oversize material ( < 8 inches, but 
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> 2 inches in diameter) would be screened again and removed. Based on studies 

performed after the RI (Kennedy/Jenks Consultants 1994a), this larger material has 

chemical concentrations typically below the aggressive threshold concentrations 

and would be returned to an appropriate onsite location and evaluated for active 

remediation. 

When soil preparation is completed, the soil washing process would begin. Soil 

washing can involve mixing, washing, rinsing, and separation. Mixing involves 

adding the wash fluid to the soil. Energetic mixing of the wash fluid with the soil 

may cause some chemicals of concern to disperse into the water. 

After an appropriate contact time, the soil would be separated from the wash fluid. 

The coarse grain particles then would be separated from the fine grain particles. 

The coarse grain fraction may be rinsed with clean water to remove residual 

chemicals of concern and fine particles that may still be bound to the coarse 

particles. A surfactant can reduce the surface tension binding chemicals of concern 

to the coarse fraction. The chemicals of concern and fine particles would then be 

removed. The coarse fraction would be dewatered. The coarse fraction, which is 

assumed to be below aggressive threshold concentrations, can be returned to an 

appropriate onsite location. 

The wash water and fine particle mixture would then be treated using methods 

similar to those for wastewater and sludge. Water resulting from the additional 

treatment can be reused in the soil washing process. The solids would then be 

appropriately managed. For this costing analysis, the fine particles were assumed 

to be solidified and disposed of onsite. 

4.2. 1.s Aboveground Vapor Extrac;tioo at Pioneer Builders supply tAggrassjve>. 
This process option would address voe-contaminated soil at Pioneer Builders 

Supply. Because the soil contains volatile organics, which are not typically 

detected in surface soil, a liner would be placed on a prepared area to protect the 

underlying soil . 
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Soil would be mounded in the contained area, and an appropriate number of 

polyvinyl chloride (PVC) pipes would be placed within the mound. The pipes would 

be wrapped in filter fabric to prevent clogging. A cover would protect the soil from 

precipitation and reduce uncontrolled volatilization. The cover would be removed 

during operation to ventilate the soil pile. A manifold would connect the PVC pipes 

to a blower or vacuum pump and, if necessary, to an emission control device. 

4.2. 1.9 lo Situ Vapor Extraction at Pioneer Builders Supply (Aggressive>. This 

process option would address voes in soil at Pioneer Builders Supply. PVC 

extraction wells would be installed into the subsurface soil. The screened interval 

would be approximately equal to the depth of the detected chemicals of concern. 

A permeable coarse sand would be packed around the screen. Bentonite would be 

used to seal the hole above the gravel pack. The number of wells, spacing, and 

configuration would be site-specific, as would the use of air injection wells (if 

required) to enhance air movement through the soil. Field testing or actual opera

tion would likely be required to determine the system components and 

configuration. 

Steam-enhanced vapor extraction can be used, if necessary, to reduce the viscosity 

and increase the mobility of hydrocarbons and chlorinated hydrocarbons that 

display low vapor pressures at ambient conditions. Steam would be introduced 

through the injection of steam and air in soil during mixing by equipment similar to 

that used for in situ solidification or through a series of injection wells installed 

around the chemically impacted area. The steam would heat the soil until the 

organics evaporate. The evaporated chemicals would then be recovered at the 

surface, piped to a condenser, and then to a treatment unit, if necessary. 

Steam-enhanced vapor extraction would only be used if conventional vapor extrac

tion techniques were Ineffective. Because conventional vapor extraction is antici

pated to be effective at Pioneer Builders Supply, steam injection is not included in 

this cost estimate • 
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In situ vapor extraction also can involve introducing air or oxygen into the saturated 

zone_ to assist in the transfer of chemicals of concern from subsurface soil into 

sparged air bubbles. The air bubbles are then recovered in the unsaturated zone via 

vapor extraction. This process of injecting air and transferring chemicals of concern 

to the sparged air bubbles is termed •air sparging.• (This technique also can be 

applied to groundwater; sea the description of air sparging in Section 4.2.2.5). 

4.2. 1. 1 o Offsjte Rotary Kilo lncjneratjon (Aggressive). This process option is 

applicable to the small quantity of surface soil on the BNR Railyard and subsurface 

soil in the Tacoma City Light dry wells that exceed the PCB aggressive threshold 

concentration. It is also applicable to subsurface soil containing voes in the BNR 

Railyard. Because the quantity of soil from these areas that could require thermal 

treatment is too small to treat economically onsite, this process option involves 

offsite treatment. 

Rotary kiln incineration would include excavation, hauling to an offsite location, and 

treatment. For cost estimating purposes, soil was assumed to be transported to a 

hazardous waste incinerator near Salt Lake City, Utah. 

4.2.1.11 Other Soil Process Options. Other soil process options that are 

available for use at the STF site include excavation, revegetation, and dust 

suppression. These process options are typically not the focus of a remedial action, 

but may supplement other process options. 

4.2.2 Proceu Options for Groundwater Remediation 

The process options described in the following paragraphs are grouped together by 

different levels of remedial action (i.e., institutional controls and aggressive 

remediation). Deed restrictions, government controls, educational programs, and 

groundwater monitoring are examples of institutional controls. All other process 

options are examples of aggressive remediation . 
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4.2.2.1 peed Restrictions. Government controls, Educatjonal Programs. and 

Groundwater Monjtorjng. Deed restrictions for groundwater would include controls 

on groundwater use that are described in a covenant on the property executed by 

the property owner and recorded with the Register of Deeds for Pierce County or 

determined by local government ordinance. Government controls could include 

ordinances that restrict groundwater use. Deed restrictions or government controls 

could restrict groundwater use to non-potable uses. Groundwater could be used for 

industrial or commercial purposes (e.g., in cooling systems) if people would not 

come in contact with the water. Educational programs could include mailing 

literature to nearby residences and businesses describing these restrictions, site 

groundwater conditions, and other remedial activities. 

Groundwater monitoring is intended to help evaluate the hydraulic and chemical 

characteristics of site aquifers. Results can reveal changes in groundwater 

conditions that could affect human health and the environment. Groundwater 

monitoring results also could be used to indicate the effectiveness of a soil treat

ment or containment system. If required, groundwater monitoring would be 

conducted at site locations identified during the remedial design. For purposes of 

estimating potential costs in this FS, institutional controls include groundwater 

monitoring, deed restrictions, and educational programs. 

4.2.2.2 Groundwater Extraction Wells at Pioneer Builders Suooiy. Groundwater 

extraction wells would be used to control groundwater movement at Pioneer 

Builders Supply or to extract groundwater for subsequent treatment or disposal. 

Extraction wells are vertical wells that remove groundwater from specified depths 

in the aquifer. · 

Based on existing site data, 120 gallons per minute (gpm) has been assumed to be 

adequate for influencing the groundwater in the upper aquifer. Two 60-gpm 

extraction wells have been assumed for cost estimating purposes. In addition, 

6-inch diameter wells have been assumed to allow extra room for installation of 

pressure transducers or bubblers to sense liquid level • 
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The optimum number of extraction wells, locations, pumping rate, and well configu

ration would be determined during remedial design based on groundwater modeling 

results and/or actual remedial operations. 

4.2.2.3 Ajr Strjppjng. Air stripping involves groundwater trickling down through a 

packed bed while air runs countercurrent up through the bed, causing volatile 

organics in groundwater to volatilize into the air stream. For the STF site, a pre

manufactured air stripping unit has been assumed for cost estimating purposes. 

The need for air emission control equipment would be defined during project design. 

The cost estimate also includes maintenance to control scaling caused by naturally 

occurring concentrations of iron and manganese in the groundwater. 

4.2.2.4 Actjyated Carbon Adsorptjon. A pressure adsorption activated carbon 

system could be used to remediate groundwater at the STF site. This system 

would consist of two skid-mounted and pre-piped granular activated carbon (GAe) 

vessels. The system would be designed to mitigate naturally occurring 

concentrations of iron or manganese that may exist with groundwater in the area. 

The carbon in the vessels was assumed to require replacement approximately two 

t imes per year. 

4.2.2.5 Ajr Sparging. Air sparging is an in situ process option for removing voes 

from the subsurface saturated zone. Air is injected into an impacted groundwater 

system, causing voes to transfer from subsurface soil and groundwater into 

sparged air bubbles. The air bubbles are then transported into soil pore spaces in 

the unsaturated zone where they can be removed and treated by en in situ vapor 

extraction system (described in Section 4.2.1.9). For cost estimating purposes, 

10 injection wells are included in this system. The actual system configuration and 

components would be determined during remedial design. 

4 .2.2.6 onsite Discharge of Treated Groundwater et Pioneer Builders suoolv 

(Storm Sewer>. Discharge of treated water to the storm sewer within the boundary 

of the STF site is classified as an onsite discharge. Treated water collected from 
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the southeastern section of the site, in the vicinity of Burlington Way, would be 

pumped to the storm sewer in Burlington Way. This storm sewer system has 

sufficient capacity to handle treated water at 120 gpm. However, during storm 

events exceeding a 5-year storm, no discharge would be permitted until flows in 

the storm sewer receded (Larkin, K., 20 November 1992, personal communication). 

Treatment of groundwater has been assumed to cease during a 5-year (or greater) 

storm event. 

The storm sewer in Burlington Way intersects the larger storm sewer in South 56th 

Street. Flow in the latter line discharges to holding ponds approximately 1.5 miles 

south of South 56th Street. The holding ponds discharge to Flett Creek. 

4.2.2. 7 Discharge to Public!v Owned Treatment Works CPOTW> Yia Onsjte 

Sanjtary Sewer. Treated water would be discharged to an onsite sanitary sewer for 

additional treatment at a local POTW . 

4.2.2.a Injection Wells for Treated Groundwater at Pioneer Builders Supply. 

Injection wells may be used to inject treated groundwater into the aquifer. These 

walls would be similar in construction to extraction wells and could discharge at 

any depth desired. For the STF site, two injection wells have been assumed for 

cost estimating purposes. The optimum number of injection wells, locations, 

discharge rate, and well configuration would be determined based on groundwater 

modeling and/or actual remedial operations. 

4.2.2.9 lofiltratioo Basin tor Treated Groundwater at Pioneer Builders Suoo1y. An 

infiltration basin could be constructed onsite. Excavated soil would be placed 

around the basin to provide a berm, and the basin would be fenced. Treated water 

would be pumped to the basin, where the water would slowly infiltrate into the 

subsurface. A percolation test would be performed to determine the infiltration rate 

for design of the basin. The infiltration basin would be constructed in an area 

where remediation of soil is not required • 
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4.2.2.10 Other Groundwater Process Optjons. Other groundwater process 

options that are available for use at the STF site include filters and neutralization. 

These process options are typically not the focus of a remedial action, but may 

supplement other process options. 

4.3 DEVELOPMENT OF ALTERNATIVES / 

General response actions and their associated process options (evaluated in Section 

3.2.3) were combined to develop remedial alternatives for each remediation area at 

the STF site. Table FS4-1 presents remedial alternatives for Pioneer Builders Supply 

(PBS-1 through PBS-6). Only one remedial alternative involving offsite incineration 

and landfilling was developed for the remediation of Tacoma City Light dry wells 

because the volume of soil having chemical concentrations above 

cleanup levels is small and because the options for cost-effective aggressive 

remediation are limited. Table FS4-2 presents remedial alternatives for the STF site 

(STF-1 through STF-7), including surface soil 

. Pioneer Builders Supply). 

The range of alternatives for Pioneer Builders Supply meets the NCP requirements, 

and includes a no action alternative (PBS-1 ). Alternatives PBS-2 and PBS-3 do not 

involve source control treatment, but depend on engineering and institutional 

controls to protect human health and the environment. (Releases from underground 

storage tanks are the potential original source of chemicals of concern in ground

water at Pioneer Builders Supply. These underground storage tanks were removed 

in 1990. Soil previously contaminated by releases from these tanks could be the 

current source of chemicals of concern in groundwater.) 

Alternatives PBS-3 through PBS-6 treat the principal threats in subsurface soil or 

groundwater. These alternatives vary in the degree of treatment and the quantities 

and characteristics of the treatment residual and untreated wastes that must be 

managed. Alternatives PBS-4, PBS-5, and PBS-6 treat the soil to reduce the 
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TABLE FS4-1 

COMBINATION OF GENERAL RESPONSE ACTIONS 
TO DEVELOP REMEDIAL ALTERNATIVES FOR PIONEER BUILDERS SUPPLY 

General Resoonsa Actions 

Technology Type Process Option Area or Volume 

Access Restrictions Physical or Deed Restrictions, Government Controls Pioneer Builders 

Educational Programs Meetings. Literature 
Cover Asphalt 
Physical/Chemical Vapor Extraction (aboveground) 
Treatment 

In Situ Vaoor Extraction 
Thermal Treatment Rotary Kiln Incineration (offsite, 
Containment Onsite Consolidation and/or Containment 

Off site Management Unit 

Use Restrictions Deed Restrictions, Government Controls 

Educational Proarams Meetings Literature 

Suoolv Area 
Local Community 
1,250 square feet 
2,640 cubic 
vards (cv, 
2.400 CV 

240cv 
2,640 cy/1,250 
sauare feet 
2,400 CV 

Pioneer Builders 
Suoolv Area 
Local Communitv 

PBS-1 
No 

Action 

Well Installation Groundwater Monitoring Pioneer Builders Yes 

Extraction Wells 
Suoolv Area 
120 gallons per 
minute loom) 

PBS Altamatlvesl•I 
PBS-3 PBM 

PBS-2 Onslta Containment. GW Aboveground Vapor 
In-Place Extraction, Treatment, Extraction, GW Extrectlon, 

Containment and Discharge Treatment. and Discharge 

Yes Yes Yes 

Yes Yes Yes 
Yes 

Yes 

Yes Yes 

Yes Yes Yes 

Yes Yes Yes 
Yes Yes Yes 

Yes Yes 

PBS-5 PBS-6 
Offslte Incineration, Offslte In Situ Vapor 

Management Unit, GW Extraction, Extraction and 
Treatment, and Discharge Air Sparglng 

Yes Yes 

Yes Yes 

Yes 
Yes 

Yes 

Yes Yes 

Yes Yes 
Yes Yes 

Yes 

Physical Treatment a.;,.A.;;.i;..r .;;;.S.;;.tr.;.a;io;.i;;;.;;.01in~g.._ ____________ __,,..;.1.;;;.2.;;;.0Jg~p1m;;,,__ ___ a----1------1----_;,,,;------+-----....;..;;;----+--------Yes Yes Yes 

Activated Carbon AdsorDtion 120 oom Yes Yes Yes 
Air Sparging 4,800 cy Yes 

Discharge Offsite to POTW 120 oom Yes Yes Yes 
Onsite to Stormwater Sewer 120 ODffl Yes Yes Yes 

Onsite Recharge (infiltration basin or injection wells' 120 gpm Yes Yes Yes 

(a) All alternatives (except PBS-1 ) include institutional controls. 

INTERIM FINAL 
28 February 1 994. 916055.14/fs3 



• 

• 

• 

TABLE FS4-2 

COMBINATION OF GENERAL RESPONSE ACTIONS 
TO DEVELOP REMEDIAL ALTERNATIVES FOR STF SITE 

.. " General Response Actions 
' 

STF-1 STF-2 
No lnstltutlonal STF-31 .. 

Technology Type Process Option Area or Volume Action Controls Containment 

se>I.Ptrtt't::::i=:ttt::mr:rn::rr:: tilt rt:::Jtt=t :f f ::::::m==1 ::i=Jtr:tr rtttf =t t?tJ:=''f :I:t:tmttJ !Ilt}f'Iftt@JltIJillI:Itt::mr]Jf }lf!]ff@t:::mt:i:f=f:IJ]!' 
Access Restrictions Deed Restrictions Government Controls Selected Site Areas Yes Yes 

Educational Programs Meetings, Literature Local Community Yes Yes 

Covers Soil Aggressive or Active Areas in Cases Ill-VIII Yes 

Solidification Aboveground With Cement Aggressive Volumes in Cases HI-Viii 

In Situ With Cement Aggressive Volumes in Cases HI-VIII 

Physical/Chemical Treatment Soil Washing Aggressive Volumes in Cases HI-VIII 

Thermal Treatment Rotary Kiln Incineration PCBs in Surface Soil at Pioneer Builders Supply 

Containment Onsite Containment and/or Consolidation Aggressive or Active Areas in Cases Ill-VIII Yes 

Offsite Management Unit Aggressive Volumes in Cases HI-VIII 

G oni i~'h "'14,t~\ruc:i z ,@mrn:::t::Ittt:r:titttJ\Mtur= ttt:J==:umt:f lt :r:r: t@tI1,,<:u1n:1tttf ::ir:r:&J1rr,r r1m:=:1r::::r :ur ':1:r J,@1n:1m=r1 : >Fr ,,:s_,,,,...,,"!... ._.. . .. ,.,.,,.,.,.,.,.,,.,.,.;.;., .•. .··-· ... -· .,., ....... ,., .•.• 

Use Restrictions Deed Restrictions, Government Controls Selected Wells or Areas Yes Yes 

Educational Programs Meetings, Literature Local Community Yes Yes 

Well Installation Groundwater Monitoring Selected Site Locations Yes Yes Yes 

(al Alternatives STF-3 through STF-7 include institutional controls. 

STF Alternatives 

STF-&1•..bt STF-11•..bl 

Offslte Offslte 
STF-41 ... '1 STF-51•"' Incineration, Incineration, 
Offslte Offslte Incineration, Aboveground In Situ 

Management Unit Soll Washing Solidification Solldlflcatlon 

Yes Yes Yes Yes 

Yes Yes Yes Yes 

Yes Yes Yes Yes 

Yes 

Yes 

Yes 

Yes Yes Yes 

Yes Yes Yes Yes 

Yes 

Yes Yes Yes Yes 

Yes Yes Yes Yes 

Yes Yes Yes Yes 

(bl Alternatives STF-4 through STF-7 include the specified technology/process option for soil concentrations above the aggressive threshold and containment for soil concentrations above the active threshold. 
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toxicity, mobility, and volume of the chemicals of concern as a principal element. 

Treatment in these alternatives also eliminates or minimizes long-term management 

requirements. Alternatives PBS-3, PBS·4, and PBS-5 involve different types of 

aboveground treatment and discharge of groundwater, and Alternative PBS·6 is an 

in situ method that does not require disposal of treated groundwater. 

The remainder of the STF site also has a range of alternatives (STF-1 through 

STF-7): 

• A no action alternative (STF· 1I. 

• Two alternatives (Alternatives STF-2 and STF-3) that depend primarily on 

engineering and institutional controls to protect human health and the 

environment. Alternative STF-2 involves institutional controls. Alternative 

STF-3 involves covering areas exceeding aggressive and active threshold 

concentrations with soil or asphalt and institutional controls to manage 

remaining risks. 

• An alternative (Alternative STF-4) that involves excavation and offsite 

management of chemically impacted soil. This alternative meets the NCP 

requirement to minimize the need for long-term management. 

• Three alternatives (Alternatives STF-5, STF-6, and STF·7) that involve 

treatment of soil having concentrations above the aggressive threshold 

concentrations, a soil cover, and institutional controls. Alternative 

STF·5, would evaluate offsite incineration 

surface soil having PCB concentrations above 50 mg/kg 

anEI soil lh1aahiAg aa a tFeatmeAt 

metheEI for ineFganieo, Alternatit.ioa STF & anEI STF 7 w,01:.1IEI e·.ial1:.1ote 

olidifica

tion [aboveground (STF-6) and in situ (STF-7)) as treatment methods. For 

each of these three alternatives, areas having chemical concentrations 
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above the active threshold concentrations would be evaluated for iA J;Jlaee 

containmen with a oeil 

ee1i,1e, . Institutional controls are also included to manage remaining risks. 
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5.0 DESCRIPTION AND SCREENING OF REMEDIAL ALTERNATIVES 

This section presents descriptions and a general screening of remedial alternatives 

for the remediation areas. This section is designed to reduce the number of alterna

tives that undergo the more thorough and extensive analysis provided in Section 

6.0. The alternatives having the most favorable composite evaluation of the 

screening factors are retained for further consideration during the detailed analysis. 

Because this section is intended to present a general screening of the remediation 

area alternatives, an analysis of alternatives based on the various action levels 

presented in Cases Ill through VIII will not be presented until Section 6.0. 

Section 5.0 is organized into the following parts: 

• Section 5.1 describes the alternative screening criteria of effectiveness, 

implementability, and cost 

• Section 5.2 presents the descriptions and screening of the remedial alterna

t ives for Pioneer Builders Supply 

• Section 5.4 presents the description and screening of the remedial 

alternatives for other areas of the STF site 

• Section 5.5 summarizes the screening results for Pioneer Builders Supply 

and other areas of the STF site and presents the remedial alternatives that 

are evaluated in Section 6.0 . 
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5.1 DESCRIPTION OF SCREENING CRITERIA AND SCREENING PROCESS 

This section describes the criteria of effectiveness, implementability, and cost used 

to screen the remedial alternatives presented in Sections 5.2, 5.3, and 5.4. 

Effectjyeness involves the following considerations <·subcriteria•): overall protec

tion of human health and the environment; long-term effectiveness and perma

nence; reduction in toxicity, mobility, or volume; and short-term effectiveness. 

• Overall Protection of Human· Health and the Environment summarizes 

evaluations of the other effectiveness criteria. This subcriterion describes 

how risks are reduced, eliminated, or controlled through treatment, engi

neering controls, or institutional controls. 

• Long-Term Effectiveness and Permanence evaluates the risks to human 

health and the environment remaining after remedial action objectives are 

met. This subcriterion addresses the magnitude of residual risk and the 

adequacy and reliability of controls to manage treatment residuals or 

remaining chemicals of concern in site media. 

• Reduction of Toxjcjty. MobjUty. or Volume refers to the use of treatment to 

decrease the threats or risks associated with the chemicals of concern by 

changing one or more characteristics of the chemical or media. 

• Short-Term Effectiveness evaluates protection of human health and the 

environment during remediation. This subcriterion also includes evaluating 

protection of the community and workers during the remedial actions and 

the impacts of the remedial action on the environment. 

lmplamentabjfjty. the second criterion in evaluating the remedial alternatives, 

includes technical and administrative considerations • 
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• Technical implementability involves the ability to construct, reliably oper

ate, and meet technology-specific regulations for process options until 

remediation is complete. Technical implementability also includes operation 

and maintenance, and monitoring of the alternative's technical 

components. 

• Administrative implementability involves evaluating compliance with the 

substantive requirements of permits that typically would be required for the 

remedial action. Actual permits are not required for onsite CERCLA actions 

[CERCLA Section 121 (e)]. 

~ is the final criterion in evaluating the operable unit alternatives. 

• The cost estimates presented in this section are primarily for comparative 

purposes, but are nonetheless expected to be reasonably accurate (i.e .• 

plus 50 percent to minus 30 percent; EPA 1988c). These costs are 

estimates. 

• Costs include estimates for capital expenditures, as well as operation and 

maintenance. Present worth analyses based on a discount rate of 5 

percent are used to evaluate expenditures that occur over different time 

periods. By discounting costs to a common base year. the costs for 

different alternatives can be more accurately compared. 

5 .2 DESCRIPTION AND SCREENING OF ALTERNATIVES FOR PIONEER 
BUILDERS SUPPLY 

This section presents descriptions of Alternatives PBS-1 through PBS-6 for the 

Pioneer Builders Supply remediation area. These alternatives are then evaluated on 

the basis of technical effectiveness, implementability, and cost. Costs for 

Alternatives PBS-1 through PBS-6 are summarized in Section 6 .2. 7 . 
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Aboveground treatment technologies for groundwater at Pioneer Builders Supply 

include air stripping and carbon adsorption. Both technologies can be characterized 

as groundwater extraction and treatment and have successfully treated (at other 

locations) chemicals of concern detected at the site. Discharge options for 

remediated groundwater include the onsite storm sewer, offsite to a POTW via a 

sanitary sewer, and infiltration basin or injection wells. These are well-known 

options that are effective for disposing of treated groundwater. The specific 

treatment technology and discharge option for groundwater will be selected during 

remedial design (i.e., when specific details of the technologies and discharge 

options can be fully evaluated). Therefore, for the purpose of estimating costs in 

this FS, it is assumed that groundwater extraction and treatment will include carbon 

adsorption and discharge to the storm sewer. 

5.2.1 Alternative PBS-1: No Action 

Effectiveness 

Oyarau Protection of Human Health and the Environment. Cleanup levels could 

not be achieved without remedial actions. The potential for human contact 

with chemicals of concern in soil and groundwater would remain unmitigated. 

However, chemicals of concern are in groundwater and subsurface soil and are 

not readily accessible unless groundwater wells are installed or subsurface soil 

is excavated . 
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Long-Term Effectjveness and Permanence. Residual risk would remain un

changed from existing conditions. This alternative does not involve control fea

tures. although groundwater monitoring is included to detect changes in 

groundwater conditions. 

Reductjon of Toxicjty. Mobiljtv. or Volume Through Treatment. This alternative 

does not include treatment. Chemical toxicity. mobility. or volume would 

change as a result of dilution or natural degradation processes. 

Shon-Term Effectjyeness. Groundwater monitoring would not significantly 

impact the community. remedial workers, or the environment. 

lmofementabiljty. Existing groundwater monitoring walls could be used to collect 

groundwater samples, and new walls also could be readily installed, if required. 

The wells could be reliably operated for long periods of time without extensive 

maintenance activities . 

5.2.2 Alternadve PBS-2: In-Place Containment (Active)/lnstitutional Control, 
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Effectiveness 

Overall Pcotection of Human Health and the Envjronment. Installing an asphalt 

cover over soil having chemicals of concern would reduce infiltration and the 

subsequent migration of chemicals of concern in soil to groundwater. The 

installation of the cover and the use of institutional controls also would reduce 

the possibility that subsurface soil will be excavated and expose workers to 

ingestion or direct contact threats. Institutional controls also would limit 

groundwater use (if any) to non-potable applications. Monitoring would be 

used to detect changes in concentrations of chemicals of concern in 

groundwater. 

Any threats to groundwater would be addressed through limiting infiltration and 

through dilution or natural degradation of the chemicals of concern. 

Long-Term Effectiveness and Permanence. The long-term risks would be 

managed through control of exposure routes. Institutional controls and the 

cover would minimize opportunities for contact with chemicals of concern in 

subsurface soil. Restricting groundwater use (if any) to non-potable appli

cations also would protect human health. The cover would be periodically 

inspected and maintained. Because the STF Site Group owns the property at 

and around Pioneer Builders Supply, deed restrictions and prohibitions on 

groundwater use and activities that could damage the cover would be 

enforceable. 

Reductjon in Toxicity. Mobility. or Volume Through Treatment. This alternative 

does not include treatment. Chemical toxicity, mobility, or volume would 

change as a result of dilution or degradation. 

Short-Term Effectiveness. This alternative would not adversely affect human 

health and the environment during remediation. Remedial workers installing the 

cover would not be exposed to chemicals of concern in the subsurface . 
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Routine protective measures would control exposure risks that could be en

countered during groundwater monitoring. Neither the community nor environ

ment would be at risk during remediation. 

Implementability. Remedial features in this alternative could be readily constructed, 

operated, and maintained without difficulty. 

5.2.3 Alternative PBS-3: Onslte Containment (Active)/Groundwater Extraction. 
Treatment (Air Stripping or Carbon AdaorpdonJ, and Discharge (Storm 
Sawer. POTW. Infiltration Basin, or Injection Walla) (Aggreasive)/lnstitu
tional Controls 

llte"I. 
~ 0 .f ; -. ' "·· :-:-:: .. 
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Effectiveness 

Overall protectjon of Human Health and the Enyjronment. Onsita excavation, 

consolidation, and containment management of soil would effectively eliminate 

the migration of voes to groundwater in the vicinity of Pioneer Builders Supply 

because the potential source (i.e., soil) would be eliminated. Because concen

trations of VOCs in soil are typically below Method B cleanup levels, volatiliza

tion would not be expected to pose significant risks to human health and the 

environment during excavation, handling, and racompaction of soil. Use of a 

cover would prevent voes from migrating to the atmosphere or to underlying 

soil. 

Groundwater extraction could be an affective means for hydraulically 

controlling migration of chemicals in groundwater. Air stripping or carbon 

adsorption could remediate voes in extracted site groundwater to concentra

tions that are below MCLs. Air emissions could be controlled if required to 

protect public health. 

Discharge of treated groundwater to the existing storm sawer would flow to 

Flatt Creek. Assuming the system operates as designed and if chemical 

concentrations in the remediated water are below appropriate discharge 

standards, this discharge option would be protective of human health and the 

environment. 

Discharging remediated water to the sanitary sewer would be protective 

because remediated water would be treated at a POTW before its discharge to 

the environment. 

Discharge via infiltration basins or injection wells would be protective of human 

health and the environment if the chemical concentrations in remediated 

groundwater were below MCLs. The infiltration basin and injection wells would 

be designed so that recycled water would likely be captured by the extraction 
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wells for additional treatment. This design would help contain, in a relatively 

$mall area, re-injected chemicals that could threaten human health and the 

environment. 

The infiltration basin would be constructed in an area that does not contain 

high chemical concentrations in the soil to avoid leaching chemicals, which 

could cause them to migrate to the groundwater. Injection wells would be 

drilled in a location or to a depth where the leaching of chemicals from soil to 

groundwater would not be significant. 

Institutional controls would protect the onsite containment unit and would 

restrict groundwater use (if any) to non-potable applications until remediation 

goals are achieved. 

Long-Term Effectjyeness and Permanence. The concentrations of chemicals of 

concern ould not be affected by onsite containment. However, onsite 

containment would effectively manage long-term risks because the containment 

system would be periodically inspected and maintained, and appropriate 

institutional controls would be in place. The type of cover system would be 

important in reducing migration of chemicals of concern to the atmosphere or 

underlying soil (i.e ., through volatilization or infiltration of surface water and 

leaching). Groundwater risks would be reduced through the elimination of a 

possible source of chemicals of concern. 

Groundwater extraction would be an effective means of preventing further 

migration of chemicals in groundwater from the suspected source area. 

However, even with source control , groundwater extraction typically is ineffec

tive for removing low concentrations of chemicals from groundwater. The 

residual risks are difficult to assess because they are a function of pumping 

duration, chemistry, and hydrogeology . 
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After air stripping or carbon adsorption treatment, chemicals of concern are 

expected to be below MCLs and would not pose significant risks to human 

health and the environment. 

Institutional controls required for this alternative would include measures to 

protect the containment unit and restrictions on groundwater use until ground

water remediation goals are achieved. Groundwater monitoring would be 

required. Because the STF Site Group owns the property at and around Pioneer 

Builders Supply, deed restrictions and prohibitions on groundwater use and 

activities that could damage the cover would be enforceable. 

Reduction io Toxicity. Mobility. or Volume Through Treatment. Onsite manage

ment units do not include treatment of soil. Reduction in the toxicity or volume 

of chemicals of concern in soil would occur through natural degradation 

processes • 

Reduction in the mobility of chemicals in groundwater would be achieved 

through hydraulic control involved with the extraction process. Discharge to 

the storm sewer, infiltration basin, or injection wells would not reduce the 

toxicity, mobility, or volume of hazardous substances in remediated ground

water because treatment would not be a part of the disposal process. 

Discharge to the sanitary sewer may provide additional reduction in toxicity and 

volume through treatment at the POTW. 

Shon-Term Effectjyeness. No significant adverse short-term effects to the 

community, remedial workers, or the environment are expected with the 

implementation of this alternative. However, excavation and construction of 

the onsite containment unit could permit volatilization and create fugitive dust. 

Dust control measures (e.g., spraying soil with water) would minimize fugitive 

dust. Construction noise and vehicular emissions are not expected to affect 

the community. Work would be performed with noise controls. Construction 

vehicles would be decontaminated, if necessary, before departing the site . 
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Site remediation workers could be protected from exposure via dermal absorp

tion, ingestion, and inhalation risks through use of Tyvek suits and respirators, 

if required, until installation of the cover was completed. Physical hazards 

would be managed with routine safety practices. 

Installation of the cover would not be anticipated to cause significant 

environmental impacts. Temporary stormwater runon and runoff controls 

would be included in the remedial action, if required. 

Wells could be installed without risk to human health and the environment, and 

groundwater extraction would not pose a threat to the community or workers. 

Groundwater extraction is not expected to adversely affect (i.e., deplete or 

degrade) the site aquifer. Groundwater treatment systems would not pose 

significant risks to the community or environment because MCLs would be 

achieved. Air stripping emissions would be managed, if necessary . 

Discharge of treated water would not adversely affect the community, remedial 

workers, or the environment because concentrations would be below regulatory 

criteria. Remedial workers would be adequately protected with appropriate 

clothing and respirators, if required, during construction of the infiltration 

basins, injection wells, or connections to the sanitary or storm sewers. For 

infiltration basins, the environment would be protected by preventing erosion in 

the construction area. Construction equipment would be decontaminated, if 

necessary, to avoid transporting chemicals of concern offsite. 

lroolementabjHty. The onsita containment unit would not be difficult to construct or 

maintain. Technologies used for construction and maintenance are common 

methods that are readily available. 

Groundwater extraction may require modeling and field testing to determine the 

most effective system. Groundwater extraction systems could be readily 

constructed and operated. Maintenance would be required for the pumps, wall 
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screens, and other system components. Potential well problems could include 

incru_station, clogging, and corrosion. 

Air stripping and carbon adsorption are conventional process options that could be 

readily implemented at the site. Operation of air strippers and carbon adsorption 

units typically is not maintenance-intensive, although treatment for scaling caused 

by precipitation of iron and manganese would periodically be required. Carbon 

adsorption systems periodically must be replaced or regenerated. 

Discharging to the onsite storm sewer could be implemented without difficulty. 

The only consideration is the capacity of the existing storm sewer. If the storm 

sewer approaches capacity, groundwater treatment would cease until adequate 

capacity was available. This discharge method could be reliably operated and 

maintained. 

The City of Tacoma has indicated that it is reluctant to accept discharges of 

relatively clean water to the sanitary sewer (Larkin, K., 5 January 1993, personal 

communication). The capacity of the existing sanitary sewer in the vicinity of the 

STF site and POTW is considered adequate for the proposed 120 gpm discharge 

rate. POTW authorization would be required. 

Infiltration basins and injection wells could be constructed without difficulty. 

Infiltration basins are not maintenance-intensive. If the infiltration basin becomes 

clogged, it could be backwashed. Infiltration basins also could be easily increased 

in size to accommodate increased discharge rates. 

Injection pumps and wells could require maintenance to operate effectively. In 

addition, injection walls can experience problems that reduce the effectiveness of 

the system. These problems could include plugging of the formation or incrustation 

of the well screen by air bubbles entrained in the injected water, chemical precipita

tion, or bacterial action • 
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Institutional controls could be easily implemented. 

5.2.4 Alternative PBS-4: Aboveground Vapor Extraction (Aggrasaive)/Oround
water Extraction, Treatment (Air Stripping or Carbon Adsorption), and 
Discharge (Storm Sewer, POTW, Infiltration Basin, or Injection Wells) 
(Aggresslve )/Institutional Controls 
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Ef t ectjvenass 

Oyeran Protection of Human Health and the Environment. Aboveground vapor 

extraction would reduce the threat to human health and the environment posed 

by organic chemicals detected in subsurface soil. Exposure routes and the 

potential source of chemicals of concern in groundwater would be eliminated. 
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Groundwater extraction, treatment, and discharge options are discussed in 

Alternative PBS-3 (Section 5.2.3). Institutional controls would protect human 

health by limiting groundwater use to non-potable applications until remediation 

goals are achieved. 

Long-Term Effectjyeness and permanence. The excavation would be backfilled 

with remediated soil. Concentrations of chemicals of concern in the backfilled 

soil would be below levels that would impact groundwater. 

Aboveground vapor extraction could meet the required performance specifica

tions (i.e., reducing voe concentrations below levels that would cause ground

water concentrations to exceed MCLs). Groundwater monitoring would be 

required for a period after remediation to confirm the effectiveness of the 

remediation. However, long-term groundwater monitoring (i.e., more than 

5 years) would probably not be warranted . 

Groundwater extraction, treatment, and discharge options are discussed in 

Alternative PBS-3 (Section 5.2.3). Groundwater use would be restricted until 

groundwater remediation goals are achieved. 

Reduction io Toxjcjty. Mobility. or Volume Through Treatment. Aboveground 

vapor extraction would significantly reduce the toxicity, mobility, or volume of 

chemicals by removing voes from the soil. 

Reduction in toxicity, mobility, or volume of chemicals of concern in ground

water is discussed in Alternative PBS-3. Discharge options are also discussed 

in Alternative PBS-3 (Section 5.2.3). 

Short-Term Effectjyeness. No significant adverse short-term effects to the 

community, remedial workers, or the environment are expected with the 

implementation of this alternative. However, excavation and soil remediation 

activities could permit volatilization and create fugitive dust. Dust control 
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measures (e.g., spraying soil with water) would minimize fugitive dust. Con

struction noise and vehicular emissions would not be expected to affect the 

community. Work would be performed with noise controls. Construction 

vehicles would be decontaminated, if necessary, before_ departing the site. 

Site remediation workers would be protected from exposure via dermal 

absorption. ingestion, and Inhalation by using Tyvek suits and respirators, if 

required. Physical hazards would be managed with routine safety practices. 

Environmental impacts would not be significant. The soil would be covered 

during periods when remediation is not being performed to prevent uncontrolled 

volatilization and fugitive dust. The treatment site would be graded to manage 

surface water runon and runoff. 

Groundwater extraction, treatment, and discharge options are discussed in 

Alternative PBS-3 (Section 5.2.3) . 

lroalementabUity. Excavation of soil having chemical concentrations above the 

aggressive threshold concentrations would be accomplished using common 

technologies. Vapor extraction is a conventional process for removing organics 

from soil. This process option could be reliably operated and maintained. 

Groundwater extraction, treatment, and discharge options are discussed in 

Alternative PBS-3. Institutional controls can be easily implemented. 

5.2.5 Alternative PBS-5: Offsite Incineration IAggreaaive)/Offaite Management 
Unit (Aggreulve)/Groundwater Extraction, Treatment (Carbon Adsorption 
or Air Stripping) and Discharge (Storm Sewer, POTW, Infiltration Basin, or 
Injection Wells) (Aggrassive)/lnstitutlonal Controls 
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Etf ectjyeness 

Overall Protection of Human Health and the Environment. Incineration would 

effectively destroy VOCs and other organics in soil. Incineration would occur 

at a permitted offsite facility that complies with regulatory requirements for 

protecting human health and the environment. 

Excavation of soil having chemical concentrations that could be impacting 

groundwater and disposal at a permitted offsite facility is an effective and 

reliable means to protect human health and the environment. Exposure routes 

and the potential source of chemicals of concern in groundwater would be 

eliminated. 

Groundwater extraction, treatment, and discharge options are discussed in 

Alternative PBS·3 (Section 5.2.3). Institutional controls would protect human 
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health by limiting groundwater use to non-potable applications until remediation 

goals are achieved. 

Long-Term Effectiveness and Permanence. Incineration would virtually destroy 

voes and other organics. Heavy metals were not detected at elevated 

concentrations in samples collected from Pioneer Builders Supply. Thus, 

disposal of the ash by-product would not require special handling (e.g., 

solidification) before disposal at a permitted facility for long-term management. 

The excavation would be backfilled with clean soil and with soil from the 

original excavation, if concentrations of chemicals of concern were below levels 

that would impact groundwater. Excavation and offsite treatment and manage

ment would eliminate the need for onsite controls. A permitted off site manage

ment facility has adequate controls for long-term management. 

Groundwater extraction, treatment, and discharge options are discussed in 

Alternative PBS-3 (Section 5.2.3). Groundwater use would be restricted until 

remediation goals are achieved. 

Reduction io Toxicity. Mobjljty. or Volume Through Treatment. Incineration 

could achieve high destruction removal efficiencies for voes and other 

organics. The volume of chemicals of concern other than heavy metals would 

decrease as a result of the incineration process, while concentrations of heavy 

metals would increase. However, because the initial concentrations of metals 

in the soil are not elevated, the ash would not require special handling to 

reduce heavy metal mobility. No reduction in the toxicity or volume would 

occur for the heavy metals. 

Reduction in toxicity, mobility, or volume of chemicals of concern in groundwa

ter through treatment is discussed in Alternative PBS-3. Discharge options also 

are discussed in Alternative PBS-3 (Section 5.2.3) . 
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Short-Term Effactjveness. Fugitive dust could occur during excavation, trans

portation, and handling of soil. Lightly wetting the soil before handling and 

keeping the soil covered would minimize fugitive dust. Short-term impacts at 

the incinerator would be adequately addressed because the facility is permitted. 

Transportation vehicles could cause higher than usual levels of noise, vehicular 

emissions, and road damage. This situation would be temporary, but may 

cause a short-term impact. To mitigate the impacts, work would be performed 

with noise controls, and vehicle weight limitations would be observed. Trans

portation vehicles would be decontaminated, if required, before departing the 

site. The potential for vehicular accidents and a spill during trips to the inciner

ator and disposal site would exist. 

Site remediation personnel may be required to wear protective clothing and 

respirators to minimize dermal absorption and inhalation risks. Physical hazards 

would be managed with routine safety practices . 

Groundwater extraction, treatment, and discharge options are discussed in 

Alternative PBS-3 (Section 5.2.3). 

lrooleroentabjljty. Excavation and offsite treatment or disposal of soil would be 

accomplished using common techniques. Incinerator and landfill capacity would not 

be expected to be exceeded for the quantity of soil that might be removed from the 

site. 

Groundwater extraction, treatment, and discharge options are discussed in 

Alternative PBS-3 (Section 5.2.3). Institutional controls can be easily implemented . 
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5.2.6 Alternative PBS-6: In Situ Vapor Extraction and Air Sparglng (Aggressive)/ 
Institutional Controls 

~ ·' . . ' ' ; . ~~ .;,A. ''I •• :-:. 

Effectiveness 

Oyeran Protection of Human Health and the Environment. This alternative 

would protect human health and the environment by removing VOCs from soil 

and groundwater. Risks associated with exposure to chemicals of concern in 

soil or groundwater would be reduced to levels generally considered acceptable . 

Institutional controls also would protect human health and the environment by 

limiting groundwater use to non-potable applications until remediation goals are 

achieved. 

Long-Term Effectjveness and Permanence. In situ vapor extraction is a 

common technology that has been adequately demonstrated and shown to be 

effective. Air sparging is an innovative technology that does not have a 

lengthy record of demonstration in the United States. However, air sparging is 

expected to reduce concentrations of chemicals of concern in groundwater. 

This alternative is expected to be effective, eliminating the need for long-term 

controls that would require active maintenance or monitoring . 
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Reduction in Toxicity, Mobility, or Volume Through Treatment. In situ vapor 

extraction and air sparging would reduce chemical toxicity, mobility, and 

volume in groundwater and soil to concentrations that would meet MCLs and 

cleanup levels. Chemicals removed from the subsurface may require additional 

treatment (e.g., carbon adsorption). By-products would be treated at a permit• 

ted facility. 

Short-Term Effectjyeness. This alternative would not significantly affect the 

community, remedial workers, or the environment. In situ vapor extraction and 

air sparging would involve drilling wells, injecting air into the subsurface, and 

extracting a vapor stream. Installation and operation of the technical compo

nents of the system [wells, air compressor, condenser, pumps, piping, and 

carbon adsorption units (if required)) would not impact the community or 

remedial workers. Established techniques are available to minimize environ

mental impacts from drilling wells • 

!molementabjHty. In situ vapor extraction is a common technology for removal of 

VOCs from soil; air sparging is an innovative technology. Installation of the system 

components can be quickly accomplished, and operation would not be 

maintenance-intensive. Because groundwater is not extracted, discharging 

remediated groundwater is not a concern. Implementation might require testing and 

adjustment of system components to determine the correct well configuration, 

spacing, and optimum operating conditions. 

5.2.7 Colt EstJmates for Pioneer Bulldera Supply Alternatives 

Table FS5-1 summarizes costs for the Pioneer Builders Supply remedial alternatives. 

Appendix FS-F contains detailed cost estimate . 
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SUMMARY OF COSTS FOR REMEDIAL ALTERNATIVES 
FOR PIONEER BUILDERS SUPPLY 

Altemative 1111 Capital Costs C $ J O&M Costs C$J1111 Total Costs ($) 1111 

PBS-1 

PBS-2 

PBS-3 

PBS-4 

PBS-5 

PBS-6 

(a) Alternative PBS-1: 
Alternative PBS-2: 
Alternative PBS-3: 

Alternative PBS-4: 

Alternative PBS-5: 

Alternative PBS-6: 

(b) Present worth. 

None 56,000 66,000 

8,000 98,000 106,000 

599,000 751,000(al 1,350,000 

633,000 838,000 101 1,471,000 

1,927,000 746,000 101 2,673,000 > l. 7 

456,000 312,0001dl 768,000 

No Action. 
In-Place Containment IActiva)/lnstitutional Controls. 
Onsite Containment (ActiveJ/Groundwater Extraction, Carbon 
Adsorption, and Discharge to Storm Sewer IAggressiva)/lnstitu
tional Controls. 
Aboveground Vapor Extraction (Aggressive)/Groundwater 
Extraction, Carbon Adsorption, and Discharge to Storm Sewer 
(Aggressive)/lnstitutional Controls. 
Offsite Incineration (Aggressive)!Offsite Management Unit 
(Aggressivel/Groundwater Extraction, Carbon Adsorption, and 
Discharge to Storm Sewer IAggressiveJ/lnstitutionel Controls. 
In Situ Vapor Extraction and Air Sparging (Aggressive)/ 
Institutional Controls. 

(cl Operating period assumed to be 5 years. 
(d) Operating period assumed to be 2 years . 
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5.4 DESCRIPTION AND SCREENING OF ALTERNATIVES FOR OTHER AREAS 
OF THE STF SITE 

Alternatives for other areas of the STF operable unit are described and evaluated 

below on the basis of technical effectiveness, implementability, and cost. Costs for 

Alternatives STF· 1 through STF·7 are summarized in Section 5.4.8. 

5.4.1 Alternative STF-1: No Action 

. . . ~,;- .. , . , ... ""' .. ,.. m~-~!1}l',c'f"~-
-; • f<>, 3-.'< ' "" : •·• • • '•'", • · •" :i,s,: ,: ;: •. - •1. •. ,-,. •<1,11 
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Effectiveness 

Overall Protection of Human Health and the Environment. Aggressive and 

active threshold concentrations could not be achieved without remediation. 

The potential for human contact with chemicals of concern in soil and ground

water would remain unmitigated. 

Long-Term Effectiveness and Permanence. Residual risk would remain 

unchanged from existing conditions. This alternative does not involve control 

· features, although groundwater monitoring is included to detect changes in 

groundwater conditions. 

Reduction of Toxicity. Mobility. or Volume Through Treatment. This alterative 

does not include treatment. Chemical toxicity, mobility, and volume of organic 

chemicals of concern in soil would change as a result of natural degradation 

processes. 

Short-Term Effectiveness. Groundwater monitoring would not significantly 

impact the community, remedial workers, or the environment. 

lmp!ementabjljtv. Existing groundwater monitoring wells could be used to collect 

groundwater samples, and new wells also could be readily installed, if required. 

The wells could be reliably operated for long periods of time without extensive 

maintenance activities • 
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5.4.2 Alternative STF-2: Institutional Controls 

Effectiveness 

Overall Protection of Human Health and the Environment. Because all STF 

property is owned by the STF Site Group, deed restrictions would prohibit a 

residential scenario. Deed restrictions also would control the possibility that 

soil would be excavated, exposing workers to direct contact and ingestion 

threats. Educational programs would alert the public to site risks. Institutional 

controls also would be effective in limiting groundwater use (if any) to non

potable applications. Groundwater monitoring would be useful for detecting 

changes in concentrations of chemicals of concern in groundwater . 

Long-Term Effectiveness and Permanence. Institutional controls would be 

affective in managing long-term risks. Deed restriction would reduce exposure 

to chemicals of concern in soil by restricting or controlling activities (e.g. , 

excavation) that may result in exposure. Restricting groundwater use (if any) 

to non-potable applications also would protect human health. Educational pro

grams may decrease exposure risks by reducing the occurrences of trespassing. 

Reduction io Toxicity. Mobitjtv. or Volume Through Treatment. This alternative 

does not include treatment that would reduce the toxicity, mobility, or volume 

of the chemicals of concern. The toxicity, mobility, and volume of organic 

chemicals of concern in soil would change as a result of natural degradation 

processes. 

Short-Term Effectiveness. This alternative would not adversely affect the 

community, remedial workers, or the environment during remediation. Routine 

INTERIM FINAL 
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protective measures would control exposure risks that remedial workers could 

encounter during groundwater monitoring. 

lmptementebiljtv. This alternative could be readily implemented. Groundwater 

monitoring wells are expected to be operated and maintained without difficulty. 

5.4.3 Alternative STF-3: Containment (Actlva)/lnstltutionaJ Controls 

-~"' ·, , (. . . .. '., .;., w,- l' ·,t!fl ·- ...,, 
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Effectiveness 

Overall Protection of Human Health and the Environment. IA plaee elontain

ment and institutional controls are effective and reliable methods for protecting 

human health and the environment. The placement of the cover would elimi

nate exposure routes of direct contact and ingestion. Institutional controls 

would restrict activities that could lead to exposure to chemicals of concern in 

soil and groundwater. 

Regular maintenance, periodic inspections, and institutional controls would 

ensure the integrity of the containment system. Regular maintenance for a soil 

cover could consist of mowing the vegetative cover, reseeding, filling areas of 

subsidence, and repairing cracks. Regular maintenance for an asphalt cover 

would involve repairing cracks and areas of subsidence. Inspections would 

identify deficiencies in the containment system before serious defects could 

occur. Institutional controls would protect human health and the environment 

by prohibiting activities that may lead to exposure to chemicals of concern in 

soil and groundwater, and would alert the public to potential risks associated 

with trespassing. 

Long-Term Effectjyeness and Permanence. This alternative would adequately 

protect human health and the environment in the long-term by eliminating 

exposure routes through the installation and maintenance of a cover and 

through institutional controls. 

Long-term performance of the containment system would be dependent on a 

periodic inspection and maintenance program, and on institutional controls. 

Adequate maintenance, including mowing and reseeding (of the vegetative 

cover), and filling areas of subsidence and repairing cracks (of both cover 

systems) would be required to reduce the possibility of exposure. Inspections 

would identify deficiencies in the containment system before serious defects 

could occur . 

INTERIM FINAL 
28 February 1884 FS5-26 916055.14/fs3 



• 

• 

• 

Kennedy/Jenks Consultants 

Reduction io Joxjcjty. Mobility. or Volume Through Treatment. This alternative 

does not include treatment that reduces the toxicity, mobility, or volume of 

chemicals of concern. The toxicity, mobility, and volume of organic chemicals 

of concern in soil would change as a result of natural degradation processes. 

Short-Term Effectjyeness. Installation of a cover would not adversely affect 

the community, remedial workers, or environment in the short-term. Use of 

water during earth-handling activities would control fugitive dust. Remediation 

workers would control their exposure to chemicals of concern in soil by using 

protective clothing and respirators (if required). Equipment would be washed to 

prevent overland tracking of chemicals of concern offsite. Trucks bringing 

cover materials to the site may cause higher than usual levels of noise and 

vehicular emissions. This situation would be temporary, and the impact would 

not significantly affect the community because the site is in an industrial area 

where heavy vehicular traffic is common. Only small areas would be 

remediated at a time to prevent chemicals of concern in soil from migrating to 

surface water runon or runoff. 

implementebjlity. The containment system and institutional controls would involve 

common hauling, grading, paving, and other operations (e.g., groundwater monitor

ing) that could be readily implemented. Significant problems with the construction 

and maintenance of the containment system are not expected. 

5.4.4 Alternative STF-4: Offa!te Management Unit (Aggr aa!ve)/Contalnment 
(Actlve}/lnstitutional Controls 

INTERIM FINAL 
28 F•bnary 1894 FS5-27 916055.14/fs3 



• 

• 

• 

Kennedy/Jenks Consultants 

Effectiveness 

overall Protection of Human Health and the Environment. Excavation of soil 

having chemical concentrations above the aggres.sive threshold concentrations 

and disposal at a permitted offsite management unit would protect human 

health and the environment by eliminating exposure to the chemicals of con

cern in soil removed, thereby reducing the magnitude of the residual risk. 

Offsite management units offer adequate and reliable means for long-term 

management of these chemicals of concern. However, short-term risks (e.g ., 

accidents and subsequent releases of chemicals of concern) would be involved 

with transporting soil to the management unit, and 

benefits. 

· outweigh the long-term 

Although excavation of soil and disposal in an offsite management unit can be 

protective of human health at the site, movement of chemicals of concern 
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without treatment simply transfers the problem from one location to another. 

CERCLA states that the offsite transport and disposal of chemicals of concern 

without treatment should be the least favored alternative remedial action when 

practicable treatment technologies are available [CERCLA Section 121 (b)(1 )]. 

Overall protection of human health and the environment for the containment 

system and institutional controls is discussed in Alternative STF-3 (Section 

5.4.3). 

Long-Term Effectiveness and Permanence. Because soil having chemical 

concentrations above the aggressive threshold would be removed and managed 

offsite, residual risks would be less than the existing site risks. Residual risks 

would be addressed through containment and institutional controls. A permit

ted offsite management unit has adequate controls for long-term management. 

Long-term performance for the containment system and institutional controls is 

discussed in Alternative STF-3 (Section 5.4.3). 

Reduction of Toxicity. Mobjljty. or Volume Through Treatment. This alternative 

would not include treatment unless required to meet land ban restrictions. 

Treatment may involve solidification of the excavated soil. This treatment 

would decrease chemical mobility and concentration (through an increase in 

volume caused by the solidification agent). 

Short-Terrn Effectjveness. Adverse short-term effects to the community, 

remedial workers, or the environment would depend on the volume of material 

excavated and disposed offsite. Excavation and loading would create fugitive 

dust. Extracting larger volumes of soil would cause larger quantities of fugitive 

dust. Use of water during earth-handling activities would control fugitive dust. 

Construction noise, vehicular emissions, overland tracking of chemicals of 

concern offsite, and damage to local roads would increase in proportion to the 

volume of soil taken offsite. Impacts would be minimized by performing work 
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with noise controls, decontaminating vehicles before departing the site, and 

~biding by weight restrictions. The potential for an accident and possible 

injuries or a spill during the trip to the disposal site also would increase in 

proportion to the quantity of soil disposed offsite. 

Site remediation personnel would experience risks proportional to the amount of 

material excavated and disposed offsite. Workers could be required to wear 

protective clothing and respirators to minimize dermal absorption, ingestion, 

and inhalation risks. Larger volumes of material to be excavated would cause 

workers to wear protective equipment for longer periods of time, increasing the 

risks of heat stress and exhaustion. Physical hazards (e.g., working around 

moving heavy equipment and open excavations) would increase in proportion to 

the volume of soil excavated. Physical hazards could be reduced by shortening 

the work day, providing frequent rest breaks and adequate quantities of water, 

and following established safety practices . 

The environment also would experience short-term impacts in proportion to the 

amount of material excavated. The potential for erosion and migration of 

chemicals of concern via surface water runon and runoff exist, and some 

habitats may be disturbed by remediation activities. 

Short-term effectiveness for the containment system and institutional controls 

is discussed in Alternative STF-3 (Section 5.4.3). 

lroolementabiljty. Excavation, backfilling, and offsite disposal of soil having 

concentrations of chemicals above the aggressive threshold concentrations could be 

accomplished using readily available equipment and personnel. However, larger 

volumes of soil would require deeper and larger excavations, increasing the quantity 

of soil handled. Landfill space is expected to be adequate for the quantity of soil 

that might be removed from the site (see Table FS2-5) . 
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Implementability for the containment system and institutional controls is discussed 

in Alternative STF-3 (Section 5.4.3). 

5.4.5 Alternative STF-5: Offsite Incineration and Onsite Soll Washing 
(Aggressive)/Containment (Active)/lnstitutional Controls 
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Effectiveness 

Oyeran Protection of Human Health and the Environment. Incineration is an 

effective method for virtual destruction of PCBs detected in soil above the 

Incineration would occur at a permitted offsite facility that complies 

with regulatory requirements for the protection of human health and the 

environment. 

For some applications, soil washing can be effective for the removal of heavy 

metals and some organics, primarily through volume reduction. If successful, 

soil washing would reduce the volume of soil having concentrations above the 

aggressive threshold concentrations. However, soil washing has been 

determined not to be effective in reducing the volume of chemicals of concern 

detected at the STF site (see Implementability section below). 

Overall protection of human health and the environment for the containment 

system and institutional controls is discussed in Alternative STF-3 (Section 

5.3.3). 

Long-Term Effectiveness and Permanence. Incineration would virtually destroy 

PCBs. Heavy metals detected in surface soil samples collected in the vicinity of 

the location of soil having PCBs above the aggressive threshold concentration 
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(near or in the vicinity of Pioneer Builders Supply) were not detected at elevated 

concentrations. Thus, disposal of the ash by-product would not require special 

handling (e.g., solidification) before disposal at a permitted facility for long-term 

disposal. Residual risks would be reduced from current -site conditions. Long

term management would be required for soil having chemical concentrations of 

PCBs above the active threshold concentration and for the soil washing residual 

treatment by-products that are disposed onsite. 

Because soil washing is not expected to be implementable (see Implementability 

section), long-term effectiveness would depend on the adequacy of the contain

ment system and institutional controls. Containment and institutional controls 

would address concerns with soil having chemical concentrations above the 

aggressive or active threshold concentrations. Risks would be reduced through 

elimination of exposure routes. 

Long-term performance for the containment system and institutional controls is 

discussed in Alternative STF-3 (Section 5.4.3). 

Reduction io Toxjcjty. Mobility. or Volume Through Treatment. Incineration 

would achieve high destruction or removal efficiencies for PCBs. The volume 

of the incinerated soil would decrease, concentrating heavy metals. However, 

because the initial concentrations of metals in the soil are not elevated, the ash 

would not require special handling to reduce heavy metal mobility. No reduc

tion in the toxicity or volume would occur for the heavy metals. 

· Soil washing in this alternative would not be effective for reducing the volume 

of soil having chemicals of concern above the aggressive threshold concentra

tions (see Implementability section). EPA has deemed in its guideline that a 

reduction of 90 to 99 percent in the concentration or mobility of chemicals of 

concern is considered generally effective (55 FR 8721 ). Based on studies 

(Kennedy/Jenks Consultants 1994a) soil washing cannot achieve this reduction 

INTERIM FINAL 
28 February 1884 FS5-33 916055.14/fs3 



- - - ------------------------ -------------- - ---- - ~ 

• 

• 

• 

Kennedy/Jenks Con ultants 

rate for chemicals of concern detected at the site (see Implementability section 

below) . 

Short-Term Effectiveness. Adverse short-term effects to the community, 

remedial workers, or the environment would depend on the volume of material 

excavated end treated. Excavation, loading, and transportation to the treat

ment site would create fugitive dust. Excavating larger volumes of soil would 

cause larger quantities of fugitive dust. Use of water during earth-handling 

activities would control fugitive dust. Construction noise, vehicular emissions, 

overland tracking of chemicals of concern offsite, and damage to local roads 

(caused by transporting wastewater to en offsite treatment facility) would 

increase in proportion to the volume of soil treated. Impacts would be 

minimized by performing work with noise controls, decontaminating vehicles 

before departing the site, and abiding by weight restrictions. The potential for 

an accident and possible injuries or a spill would also increase in proportion to 

the quantity of soil treated . 

Site remediation personnel would experience risks proportional to the amount of 

material excavated and treated. Workers could be required to wear protective 

clothing and respirators to minimize dermal absorption, ingestion, and inhalation 

risks. Larger volumes of material to be excavated would cause workers to 

wear protective equipment for longer periods of time, increasing the risks of 

heat stress and exhaustion. Physical hazards (e.g., working around moving 

heavy equipment and open excavations) would also increase in proportion to 

the volume of soil treated. Physical hazards could be reduced by shortening 

the work day, providing frequent rest breaks and adequate quantities of water, 

and following established safety practices. 

The environment also would experience short-term impacts in proportion to the 

amount of material excavated. The potential for erosion and migration of 

chemicals of concern via surf ace water run on and runoff exist, and some 

habitats may be disturbed by remediation activities . 
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Short-term impacts at the incinerator would be adequately addressed because 

the facility is permitted. Short-term impacts from the soil washing process 

would not be significant. 

!mp!ementabjljty. Excavation and onsite treatment of soil having concentrations of 

chemicals above the aggressive threshold concentrations could be accomplished 

using readily available equipment and personnel. However, larger volumes of soil 

would require deeper and larger excavations, increasing the quantity of soil handled. 

Adequate capacity exists for incineration of soil having PCB concentrations greater 

than the aggressive threshold concentration. 

Additional data were collected for evaluating soil washing as a possible remedial 

process option for the STF site (Kennedy/Jenks Consultants 1994a). Surface and 

subsurface samples were collected from nine locations at the STF site. The 

samples were wet-sieved into six particle size fractions. Each fraction was 

analyzed for antimony, arsenic, beryllium, copper, lead, and zinc . 

Results from this testing indicate that concentration spikes were not consistently 

observed in any particular size fraction. Consistently elevated concentrations in a 

particular size fraction are required to facilitate volume reduction of the chemicals 

of concern by separating the fraction from the remainder of the sample. 

The study concluded, therefore, that soil washing is not a readily applicable 

remedial technology for the soils tested. This conclusion is based on the require

ment that a particular distribution of chemicals of concern is needed for soil 

washing to be feasible. In other words, the chemicals of concern need to be 

concentrated in a readily separable size fraction. This distribution should be 

consistent throughout site soils both in terms of chemicals of concern and the 

particle size associated with them. This relationship was not observed in the soils 

tested • 
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The Impracticability of soil washing on soil from other areas near the STF site have 

been noted. EPA evaluated soil washing on soil from the Ruston/North Tacoma, 

Washington Superfund Site (Ruston/North Tacoma site) (Bechtel 1992). Soil used 

in that test was classified similar to some soil tested at the STF site (i.e., silty 

gravel and silty sand mixtures). Test results indicated that a "measurable fraction 

• of the contamination in the whole soil was actual present in the very fine soil 

fraction (i .e., less than 75 microns). However, because both arsenic and lead 

{chemicals of concern for the Ruston/North Tacoma site] were found to be 

relatively equally distributed throughout the other soil fractions [with the exception 

of the coarse fraction (2,000+microns), dry soil fractionation alone does not 

appear to represent a practical means to reduce the volume of contaminated 

material.• 

• 

Wet sieving test results reported for the Ruston/North Tacoma site also showed 

that no predominant concentration trend wa!i evident. The study concluded that 

the lack of a clear concentration trend " ... strongly suggests that physical particle 

size fractionation could not achieve a cost-effective reduction in disposal volume, 

using either wet or dry fractionation techniques." 
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As a result of these conclusions 

soil washing was determined to be unsuitable for successful application at the 

Ruston/North Tacoma site. 

EPA also evaluated soil washing for soil having elevated concentrations of lead and 

arsenic from the Harbor Island Superfund Site in Seattle, Washington (EPA 1992j). 

Soil used in that test was classified as silty sand, similar to classifications of some 

soil samples from the STF site. This study states: ·overall, screening level 

analysis for lead indicates a poor- or non-performance in meeting the cleanup 

criteria of 1,000 mg/kg for most of the soil washing scenarios reviewed.• The 

study also stated that soil washing on samples collected from Harbor Island does 

not follow consistent patterns. 

· ... · 'Wff'lt" •.• •'l~->"~ · >~-"' ,....,.. v ~r,<,.._,.-::',_,_: ~ii;{J>'f.~~"'t;' ,jf::j;},:'<,w 
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The study concluded that, based on treatability tests ,• 

, soil washing is not technically feasible for remediating lead and 

arsenic in Harbor Island soil. 

In summary, soil washing for both studies was determined to be ineffective on soil 

having physical characteristics similar to soil from the STF site. 

Implementability for the containment system and institutional controls is discussed 

in Alternative STF-3 (Section 5.4.3). 

5.4.6 Alternative STF.S: Offsite Incineration and Aboveground Solidification 
(Aggreaslva)IContalnment (Active)/lnstltutional Controls 
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Effectiveness 

Aboveground solidification is a proven and effective process for minimizing 

exposure threats from inorgenics. Solidification would protect human health 

and the environment by binding the chemicals in a matrix that limits exposure. 

Solidified material would be placed in an onsite location and covered, further 

reducing the potential for exposure and increasing the level of overall protection 

of human health and the environment . 
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Overall protection of human health and the environment for the containment 

system and institutional controls is discussed in Alternative STF-3 (Section 

5.4.3). 

Lona-Term Effectiveness and Permanence. , ·" 

The addition of the solidification agents would decrease chemical concen

trations through dilution (i.e., through the volume increase caused by the 

solidification process). The containment system would further reduce the 

potential for exposure 1§1[1[11. The adequacy and reliability 

of controls would be dependent on thorough mixing of the solidification agent 

with the soil, inspection and maintenance of the containment system, and 

institutional controls . 

Additional comments regarding long-term performance for the containment 

system and institutional controls are presented in Alternative STF-3 (Section 

5.4.3). 

.. ' · • . ' ;~}~~'l' i 
., • .i.;,,.,..™& . ,,. 

Solidification would reduce mobility by binding chemicals of concern in soil . An 

increase in the volume of soil caused by the addition of the solidification agents 

would result in a decrease in the chemical concentration of the solidified mass. 

Nine samples were collected from three STF units, homogenized, and solidified 

using portland cement. Solidified samples were tested for metals leachability 
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using the Toxicity Characteristic Leaching Procedure (TCLP). Arsenic was not 

detected in any of the nine samples solidified. Lead was detected in only one 

of the nine samples tested. The one detected lead leachate concentration was 

0.68 mg/L (initial lead concentration was 10,500 mg/kg). 

Short-Term Effectiveness. Adverse short-term effects to the community, 

remedial workers, or the environment would depend on the volume of material 

excavated and treated. Excavation, loading, and transportation to the treat· 

ment site would create fugitive dust. Excavating larger volumes of soil would 

generate larger quantities of fugitive dust. Use of water during earth-handling 

activities would control fugitive dust. Construction noise, vehicular emissions, 

and overland tracking of chemicals of concern offsite would increase in propor

tion to the volume of soil treated. Impacts would be minimized by performing 

work with noise controls and decontaminating vehicles (if required) before 

departing the site . 

Site remediation personnel would experience risks proportional to the amount of 

material excavated and treated. Workers could be required to wear protective 

clothing and respirators to minimize dermal absorption, ingestion, and inhalation 

risks. Larger volumes of material to be excavated would cause workers to 

wear protective equipment for longer periods of time, increasing the risks of 

heat stress and exhaustion. Physical hazards (e.g., working around moving 

heavy equipment and open excavations) would also increase in proportion to 

the volume of soil treated. Physical hazards could be reduced by shortening 

the work day, providing frequent rest breaks and adequate quantities of water, 

and following established safety practices. 

The environment also would experience short-term impacts in proportion to the 

amount of material excavated. The potential for erosion and migration of 

chemicals of concern via surface water runon and runoff exist, and some 

habitats may be disturbed by remediation activities . 
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term effectiveness for the containment system and institutional controls is 

discussed in Alternative STF-3 (Section 5.4.3). 

lmplementabjtjty. Excavation and treatment of soil having concentrations of 

chemicals above the aggressive threshold concentrations could be accomplished 

using readily available equipment and personnel. However, larger volumes of soil 

would require deeper and larger excavations, increasing the quantity of soil handled . 
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Testing at the STF site has shown solidification to be successful on samples 

containing lead concentrations as high as 10,500 mg/kg. 

This sample (i.e., 10,500 

mg/kg) was collected from the same location where a previous sample exhibited a 

lead concentration of 118,000 mg/kg. This difference in sample concentrations 

may be explained by the sample collection technique used for the tests. Samples 

for the test were collected from the surface to varying depths and homogenized 

before samples were collected for testing. This process (i.e., excavating a large 

quantity of soil and homogenizing it before treatment) is representative of the 

• process that would be used in remediation. Handling bulk soil during remediation 

will likely result in lower total metals concentration (than those indicated by the 

results from the STF Phase I and Phase II Soil Investigations (Kennedy/Jenks 

Consultants 1993 b,c)] in stockpiled soil awaiting treatment. 

. , 

Solidification is a common process that is implementable. Implementability for the 

containment system and institutional controls is discussed in Alternative STF-3 

(Section 5.3.3). 

5.4.7 Attamatlva STF-7: Offsite Incineration and In Situ Solidification 
(Aggresslve)/Contalnment (Active)/lnstitutlonal Controls 
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In situ solidification is a demonstrated and reliable technology for binding 

chemicals in a matrix that reduces exposure potential. In situ solidification can 

be used to achieve the same objective as aboveground solidification (i.a, bind 

chemicals in a matrix that limits exposure). However, in situ solidification 

requires detailed knowledge of the vertical and horizontal extent of subsurface 

chemicals of concern and thorough mixing of the reagent with the soil. 

Overall protection of human health and the environment for the containment 

system and institutional controls is discussed in Alternative STF-3 (Section 

5.4.3). 

Long-Term Effectiveness and Permanence . 

The addition of the solidification agents would decrease chemical concen

trations through dilution (i.e. , through the volume increase caused by the 

solidification process). The containment system would further reduce the 

potential for exposure The adequacy and reliability 

of controls would be dependent on thorough mixing of the solidification agent 

with the soil, inspection and maintenance of the containment system, and 

institutional controls. 

Additional comments regarding long-term performance of the containment 

system and institutional controls are presented in Alternative STF-3 (Section 

5.4.3) . 
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Solidification would reduce the mobility of chemicals of concern in soil. An 

increase in the volume of soil caused by the addition of the solidification agents 

would result in a decrease in the chemical concentration of the solidified mass. 

Based on testing (Kennedy/Jenks Consultants 1994a) described in Section 

5.3.6, solidified material from the STF site did not contain concentrations of 

in leachate greater than 0.68 mg/L. 

Short-Term Effectiveness. Adverse short-term effects to the community, 

remedial workers, or the environment would depend on the volume of material 

treated. With some systems, a backhoe is used to mix the reagent with the 

soil. This process can generate large quantities of dust. Other more sophisti

cated systems use an underground injector-type process that reduces the 

quantity of dust generated. However, dust control would still be required . 

Treating larger volumes of soil would cause larger quantities of fugitive dust. 

Construction noise, vehicular emissions. and overland tracking of chemicals of 

concern offsite would increase in proportion to the volume of soil treated. 

Impacts would be minimized by performing work with noise controls and 

decontaminating vehicles, if required, before departing the site. 

Site remediation personnel would experience risks proportional to the amount of 

material treated. However, because soil is not excavated and handled, these 

risks would be less than for aboveground solidification. Workers could be 

required to weer protective clothing and respirators to minimize dermal 

absorption, ingestion, and inhalation risks. Larger volumes of material to be 

treated would cause workers to wear protective equipment for longer periods 
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of time, increasing the risks of heat stress and exhaustion. Physical hazards 

(e .g., working around moving heavy equipment) would also increase in 

proportion to the volume of soil treated. Physical hazards could be reduced by 

shortening the work day, providing frequent rest breaks and adequate 

quantities of water, and following established safety practices. 

The environment would not be expected to experience significant short-term 

impacts from in situ solidification because most work would be performed done 

below grade. 

,. Short-term effectiveness for the iR pleee containment system and 

institutional controls is discussed In Alternative STF-3 (Section 5.4.3). 

• In situ solidification is suited to chemicals of concern located at depth, or in 

locations where access is limited. Chemicals of concern at the STF site are 

typically located in surface or near surf ace soil at depths that are suited to excava

tion and aboveground solidification. In addition, in situ solidification requires an 

accurate knowledge of the location of subsurface chemicals of concern. 

• 

Seventy-four borings were installed at the STF site (not including Tacoma City 

Light). Because the STF site is extensive, these borings typically were spaced far 

apart. The analytical results provide only a vertical distribution of the chemicals of 

concern. The horizontal distribution has not been fully developed. Therefore, the 

locations and depths to which solidification agents would have to be injected could 

not be determined without additional borings and sampling. To compensate for the 

lack of analytical data, solidification agents would have to be injected in overlapping 

areas to ensure that all soil suspected of having chemical concentrations greater 

than the aggressive threshold concentrations were remediated. This overlapping 
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would require a significant extra quantity of solidification material compared to 

aboveground solidification. 

Quality control would be difficult with in situ solidification. . Samples would be 

difficult to collect, requiring use of a drill rig. Subsurface problems may not be 

detected because no visual quality control would occur. 

Implementability for the containment system and institutional controls is discussed 

in Alternative STF-3 (Section 5.4.3). 

5.4.8 Cost Estimates for STF Alternatives 

Table FS5-2 summarizes costs for the STF remedial alternatives. Appendix FS-F 

contains detailed cost estimates . 

5.5 SUMMARY OF SCREENING RESULTS 

5.5.1 Remedial Alternatives for Pioneer Builders Supply 

Alternative PBS-3 (Onsite Contaihment/Groundwater Extraction, Treatment, and 

Discharge) and Alternative PBS-5 (Offsite lncineration/Offsite Management Unit/ 

Groundwater Extraction, Treatment, and Discharge) are eliminated from further 

evaluation in this FS Report. 

Alternatives PBS-3 and PBS-5 involve containment (either onsite or offsite) of 

excavated soil. However, VOCs in soil can be readily and cost effectively 

remediated using vapor extraction techniques. If soil is excavated, remediation 

would be a logical step to avoid long-term maintenance requirements and potential 

migration of chemicals from the soil to other media . 
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SUMMARY OF COSTS FOR REMEDIAL ALTERNATIVES 
FOR STF SITE 

Alternative•• Capital Costs C $) O&M Costs ($) 1111 Total Costa ($)1111 

STF-1 None 371,000 371,000 

STF-2 10,000 450,000 460,000 

STF-3'01 6,566,000 1,970,000 8,536,000 

STF-4101 9,324,000 1,909,000 11,233,000 

STF-5'01 11,115,000 1,946,000 13,061,000 

STF-6'01 8,953,000 2,011,000 10,964,000 

STF-7101 9,804,000 1,943,000 11,747,000 

(a) Alternative STF-1: 
Alternative STF-2: 
Alternative STF-3: 
Alternative STF-4: 

Alternative STF-5: 

Alternative STF-6: 

Alternative STF-7: 

(b) Present worth. 

No Action . 
Institutional Controls. 
Containment (Active)/lnstitutional Controls. 
Offsite Management Unit (Aggressive)/Containment (Active)/ 
Institutional Controls. 
Offsite Incineration and Soil Washing (Aggressive)/Containment 
(Active)/lnstitutional Controls. 
Offsite Incineration and Aboveground Solidification (Aggressive)/ 
Containment (Active)/lnstitutional Controls. 
Offsite Incineration and In-Situ Solidification (Aggressive)/ 
Containment (Active)llnstitutional Controls. 

(c) Based on Case VIII volumes and areas and/or in-place containment . 
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5.5.2 RamadJaJ Alternatives for Other Areas of STF Site 

Two remedial alternatives for the remainder of the site were eliminated from further 

evaluation: Alternative STF-5 (Offsite Incineration and Soll Washing/Containment) 

and Alternative STF-7 (Offsite Incineration and In Situ Solidification/Containment). 

Alternative STF-5 was eliminated because oAl'f' a Offl&II Ql::l&Rlity ef seil heYing PCB 

eenoeRlratiene abeYe the aggFeesi•,e tl:ueshelEI eenoont,etion eMiete at the 6TF site. 

The ffl&Himum PCB eeneentration (&6 mg~kg~ is only alightl•t ole'leteEI oemparoEI te 

the aggressiye threehelEI eoReentretien f&S mg~kgJ. Theee rolatiYel., 10,.'l. 

eeneentretiens in •hie small Ql::lantit'; ef seil eon be mere east effeetiYel·t managed 

1:i1sing ether teohniqttee (e.g., eelidifioetion or in pleoe eentainmenth In aEIElitien, 

during previous te ting, soil washing was determined to be ineffective on samples 

collected from the STF site (Kennedy/Jenks Consultants 1994a); 

(see also 

Section 5.4.5), and wee eliminated frem further eYoluetien in this F&. , , 

In situ solidification is eliminated because aboveground solidification is expected to 

provide greater overall protection to human health and the environment. Above

ground solidification will provide better controls to ensure that the solidification 

reagents are thoroughly mixed with the soil. In addition, without an even greater 

characterization of the chemical nature of the soil at the STF site, it is impossible to 

accurately define the extent of chemicals of concern and to determine where the 

reagent should be injected. 

In situ solidification is not an economical method compared to aboveground 

solidification. Because of problems with thorough mixing, more reagent is required. 

Injected material must ba overlapped by approximately 30 percent, which means 

that in situ solidification wastes 30 percent more reagent than would be required 
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for aboveground solidification. In addition, the coarse-grained characteristics of the 

soil may allow the reagent to escape, requiring addition of more reagent. The large 

volume of debris and oversize material detected at the site would be difficult to 

adequately solidify. Based on testing (Kennedy/Jenks Consultants 1994a), particle 

sizes greater than the #4 sieve typically do not require remediation. For above

ground solidification, this fraction would be separated from other materials requiring 

aggressive remediation, consolidated, and covered. These larger particles would be 

solidified in the in situ process, requiring more reagent and increasing costs • 
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6.0 DETAILED ANALYSIS OF ALTERNATIVES 

Based on the general screening of the alternatives presented in Section 5.0, four 

remedial alternatives for Pioneer Builders Supply, and five remedial alternatives for 

other areas of the STF site were selected for detailed analysis. 

The selection of the preferred alternatives for implementation onsite is based on 

nine evaluation criteria established by the NCP. Section 6.0 is organized in four 

parts: 

• Section 6. 1 describes the NCP criteria used to evaluate the remedial 

alternatives 

• Section 6.2 presents the detailed evaluation of remedial alternatives for 

Pioneer Builders Supply 

• Section 6.4 presents the detailed evaluation of remedial alternatives for 

other areas of the STF site. 

...--·-· 
6. 1 DESCRIPTION OF EVALUATION CRITERIA 

The nine NCP criteria are organized into three categories: threshold criteria, primary 

balancing criteria, and modifying criteria. Threshold criteria must be met for an 

alternative to be eligible for selection. Balancing criteria are used to evaluate 

whether an alternative uses permanent solutions and treatment technologies to the 
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maximum extent practicable. The modifying criteria are considered in selecting an 

alternative. Criteria for each category are described below. 

6. 1 . 1 NCP Threshold Criteria 

6. 1. 1. 1 Oyeran protection of Human Health and the Environment. This criterion 

evaluates the alternative's ability to protect human health and the environment, 

both in the short-term and long-term, from unacceptable risks posed by chemicals 

of concern at the site. Protection can be achieved by eliminating, reducing, or 

controlling exposure to chemicals of concern. This criterion draws on general 

evaluations of short-term effectiveness, long-term effectiveness and permanence, 

and compliance with ARARs. 

6.1.1.2 Compliance with ARARs. This criterion evaluates how each alternative 

complies with federal and state ARARs. Appendix FS-G, contains evaluations of 

• ARARs for each alternative. 

• 

6. 1 .2 NCP Primary Balancing Criteria 

6.1.2.1 Long-Term Effactjyaness and permanence. Long-term effectiveness and 

permanence evaluate the risks to human health and the environment remaining after 

remedial action objectives are met. This criterion addresses the magnitude of 

residual risk and the adequacy and reliability of controls used to manage treatment 

residues or untreated materials remaining onsite. The characteristics of the residu

als are considered to the degree that they remain hazardous, taking into account 

their volume, toxicity, mobility, and propensity to bioaccumulate. This factor 

addresses the uncertainties associated with land disposal, difficulties associated 

with replacing technical components, and potential exposure pathways and risks 

posed should the remedial feature require replacement • 
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6.1.2.2 Reductjon of Toxicity. Mobjlity. or Volume. This criterion evaluates the 

ability of an alternative to reduce toxicity, mobility, or volume of chemicals of 

concern, including how treatment is used to address the principal threats posed by 

the site. This criterion includes an evaluation of the proposed treatment process; 

amount of contaminated materials to be destroyed or treated; degree of expected 

reduction in toxicity, mobility, or volume of the chemicals of concern due to 

treatment; degree of irreversibility of the treatment process; characteristics and 

quantity of treatment residuals, considering the persistence, toxicity, mobility, and 

propensity of the chemicals of concern to bioaccumulate; and the degree to which 

treatment reduces the inherent hazards posed by the principal threats at the site. 

6.1.2.3 Short-Term Effectjyeness. Short-term effectiveness describes the risks 

posed to human health and the environment during remediation and measures to 

mitigate the risks. This criterion includes evaluating the protection of the 

community and workers, impacts of the remedial action on the environment, and 

amount of time needed to achieve remedial action objectives . 

6.1.2.4 lro0lementabmty. Implementability addresses the technical and administra

tive feasibility of the alternative. Technical feasibility involves the ability to con

struct and operate the technology; reliability of the technology; ease of undertaking 

additional remedial actions; and the ability to monitor the effectiveness of the 

remedial action. Administrative feasibility includes the need to coordinate activities 

with regulatory agencies or other groups; availability of necessary offsite facilities, 

services, and materials; availability of necessary equipment and specialists; and the 

availability of prospective technologies. 

6.1.2.5 ~- This criterion considers the costs of construction and any long-term 

costs to operate and maintain the alternatives being considered. Costs that are 

grossly excessive compared to the overall effectiveness of the alternatives may be 

considered as one of several factors for eliminating alternatives. Costs include the 

net present value of capital and O&M costs • 
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6.1.3 NCP Modifying Criteria 

6.1.3.1 State Acceptance. This criterion addresses the concerns the State of 

Washington may have regarding any of the alternatives. The State of Washington 

has formally commented on the Draft FS Report and those comments, as 

appropriate, have been incorporated in this Final Report or will be addressed in the 

Record of Decision. 

6.1.3.2 Community Acceptance. This criterion requires evaluation of community 

acceptance of the alternatives. This evaluation will occur after the formal public 

comment period on the proposed Record of Decision. Public concerns will be 

addressed in the final Record of Decision. 

6. 1.4 Selectlon of Remedy Based on NCP Criteria 

The NCP (40 CFR 300.430 (f)(1 )(ii)] requires that an alternative selected for 

implementation meet the following criteria: 

• The action is protective of human health and meets ARARs (threshold 

criteria). 

• The remedial action is cost effective. Cost effectiveness is determined by 

evaluating long-term effectiveness and permanence; reduction of toxicity, 

mobility, or volume through treatment; and short-term effectiveness. The 

overall effectiveness is then compared to cost to ensure the remedy is cost 

affective. 

• The remedial action uses permanent solutions to the maximum extent 

practicable. This requirement is satisfied by selecting the alternative that 

provides the best balance of tradeoffs among alternatives in terms of the 

primary balancing criteria. Balancing shall emphasize long-term 

INTERIM FINAL 
28 Februery 1984 FS6-4 916055.14/1s3 



• 

• 

• 

K nn dy/Jenks Con ultant 

effectiveness and reduction of toxicity, mobility, or volume through 

treatment. Balancing should also consider the preference for treatment as 

a principal element and the bias against offsite land disposal of untreated 

waste. 

6.2 ANALYSIS OF REMEDIAL ALTERNATIVES FOR PIONEER BUILDERS 
SUPPLY 

This section presents an analysis of the remedial alternatives for Pioneer Builders 

Supply based on the NCP criteria. Alternatives for Pioneer Builders Supply that 

were selected for detailed evaluation include: 

• Alternative PBS-1: No Action 

• Alternative PBS-2: In-Place Containment (Activa)/lnstitutional Controls 

• Alternative PBS-4: Aboveground Vapor Extraction (Aggressive)/ 

Groundwater Extraction, Treatment (Air Stripping or Carbon Adsorption) , 

and Discharge (Storm Sewer, P0TW, Infiltration Basin, or Injection Wells) 

(Aggressive) /I nstitutiona I Controls 

• Alternative PBS-6: In Situ Vapor Extraction and Air Sparging (Aggressive)/ 

Institutional Controls. 

Alternatives PBS-3 (0nsite Containment and Groundwater Treatment) and PBS-5 

(0ffsite Incineration and Management Unit and Groundwater Treatment) for Pioneer 

Builders Supply ware eliminated from further analysis based on screening results 

presented in Section 5.0. For consistency and to avoid confusion, the numbering 

system presented for each of the alternatives discussed in Section 5.0 is retained . 
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6.2.1 NCP Threshold Criterion: Overall Protection of Human Health and the 
Environment 

6.2.1.1 Alternatjye PBS-1: No Action. The no action alternative would provide no 

additional protection to human health and the environment compared to current site 

conditions. Cleanup levels could not be achieved without remedial action. The 

potential for human contact with chemicals of concern in soil and groundwater 

would remain unmitigated and thus, residual risk would remain unchanged from 

existing conditions. No significant short-term risks would be involved with collect

ing groundwater samples. This alternative would not comply with or in any way 

address most ARARs for Pioneer Builders Supply, including potential uses of the 

groundwater as a drinking water source. 

6.2. 1.2 Alternative PBS-2: In-Place Containment (Actjve>anstjtutjonal Controls. 

The installation of an asphalt cover over the former underground storage tank 

location would reduce infiltration and the subsequent migration of chemicals of 

concern in soil to groundwater. The cover and institutional controls also would 

• reduce the possibility that subsurface soil will be excavated and workers would be 

exposed to direct soil contact. Institutional controls also would be effective in 

limiting groundwater use (if any) to non-potable applications. 

• 

Containment systems and institutional controls are well-demonstrated, reliable 

methods for management of long-term risk by preventing exposure to chemicals of 

concern in groundwater and subsurface soil. Groundwater monitoring would be 

used to detect any changes in concentrations of chemical of concern in 

groundwater. 

Grading and paving operations associated with the cover installation would not 

affect the community or environment. Remedial workers installing the cover would 

not be exposed to chemicals of concern in the subsurface. Routine protective 

measures would control expo11ure risks that could be encountered during 

groundwater monitoring • 
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s.2. 1 .3 Alternative PBS-4: Aboveground Vapor Extraction <Agaressivev 
Groundwater Extraction, Treatment <Air Stripping or Carbon Adsorotion>, and 
Discharge <Storm Sewer, eorw, Infiltration Basin, or Injection Wells> <Aggressive>/ 

1nstjtutional Controls. Aboveground vapor extraction would reduce the threat to 

human health and the environment posed by organic chemicals detected in 

subsurface soil. Exposure routes and the potential source of chemicals of concern 

in groundwater would be eliminated. 

Groundwater extraction and treatment could be an effective means for hydraulically 

controlling and remediating chemicals in groundwater. Air stripping and carbon 

adsorption could remediate voes in site groundwater to concentrations that are 

below MeLs. 

The various discharge options also would be protective of human health and the 

environment. Institutional controls would protect human health by limiting ground

water use to non-potable applications until remediation goals are achieved . 

Process options in this alternative could meet the required performance specifica

tions (i.e., reducing voe concentrations below levels that would cause ground

water concentrations to exceed MeLs). If this alternative was successful, long

term management controls would not be required. Groundwater monitoring may be 

required after remediation to confirm the effectiveness of the remediation. 

This alternative would not significantly affect the community, remedial workers, or 

the environment. The estimated time until remedial action objectives are achieved 

for aboveground soil treatment is 1 2 months. Time frames for cleanup of a source 

area through groundwater extraction may range from less than 6 years to more 

than 100 years depending on the chemical type, concentration, and aquifer 

conditions. 

6.2. 1 .4 Alternatjye pes-6: lo Situ Vapor Extraction and Air Spargjng <Aggressjve}I 

lostjtutional Controls. This alternative would protect human health end the 
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environment by removing voes from soil and groundwater. If successful, risks 

associated with exposure to chemicals of concern in soil or groundwater would be 

reduced to meet the remedial action objectives (see Section 2.4). Institutional 

controls would limit groundwater use to non-potable applications until remediation 

goals are achieved. 

If successful, in situ vapor extraction and air sparging would be expected to meet 

the required performance specifications (i.e ., reducing voe concentrations below 

levels that would cause groundwater concentrations to exceed MCLs). Because 

this remedial alternative would be expected to meet cleanup levels, long-term 

management would not be required. However, groundwater monitoring would be 

required after remediation to confirm the effectiveness of the remediation. 

This alternative would not be anticipated to significantly affect the community, 

remedial workers, or the environment. The estimated time until remedial action 

objectives are achieved is 24 months. This time frame is based on repons of 

successful application of air sparging and in situ vapor extraction at other sites 

(EPA 1992m). 

6.2.2 NCP Threshold Criterion: Compllanca with ARAR1 

The following paragraphs summarize the evaluation of compliance with ARARs for 

remedial alternatives at Pioneer Builders Supply presented in Appendix FS-G. 

6.2.2.1 Altamatjva PBS-1: No Actjon. This alternative would not meat most 

ARARs. 

6.2.2.2 Alternative ees-2: lo-Place contaiorneot 1Actjvel/lostitvtiooal Controls, 
Containment and institutional controls would Aet etFietllf e0Mpl•1 wit~ MBA'/ ARARe, 

ln:Jt t.•.,et:1ld address the environmental and/or public health concerns ,aiaed b'l,' t~erR 
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any) would be limited to non-potable applications that would protect human health. 

The in-place containment system would address chemical-specific ARARs by 

eliminating potential exposure routes of ingestion and direct contact (e.g. , through 

excavation). Institutional controls would support the integrity of the containment 

system by prohibiting activities that could lead to unacceptable exposure and by 

educating the public to existing site risks. 

ARARs applicable to remedial workers and the environment during remedial 

activities could be achieved. Other identified ARARs could be met or are not 

applicable. 

6.2.2.3 Alternative PBS-4: Aboveground Vapor Extraction <Aagressjye)t 
Groundwater Extraction, Treatment (Air Striooina or carbon AdsorotjonL and 
Pischarge (Storm sewer, PPJW, lofiltratjon Besio, or loiection Wells) tAaaressjve)I 
lostiMiaoal Controls. Source control and groundwater extraction and treatment 

would address MCLs. Treatment may meet groundwater cleanup levels and 

discharge limitat ions, although actual operation would be required to confirm 

compliance. Institutional controls would address cleanup levels that cannot be 

achieved. 

Remedial workers and the environment could be adequately protected during 

remedial activities. This alternative would be expected to meet hazardou or 

dangerous waste generator requirements, land disposal restrictions, and transporta

tion regulations. Discharge to the storm drain (if selected as part of the remedial 

alternative) would not adversely impact the onsite floodplain or surface water 

channel, and fish and wildlife also would not be detrimentally affected. 

6.2.2.4 Alternative PBS~§; lo Situ Vapor Extraction and Air Sparging (AgqressjyeU 
lostjtutjonat Controls. Source control and treatment would address MCLs. 

Treatment may meet groundwater cleanup levels, although actual operations would 
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be required to confirm performance. Institutional controls would address cleanup 

levels that could not be achieved. 

Workers and the environment could be adequately protected during remedial 

activities. This alternative would be expected to meet hazardous or dangerous 

waste generator requirements, land disposal restrictions, and transportation 

regulations. 

6.2.3 NCP Primary Balancing Criterion: Long-Term Effectlveneaa and 
Permanence 

6.2.3.1 Alternatjve PBS-1: No Actjon. Residual risk would remain unchanged from 

existing conditions because the source of risk (i.e., soil containing VOCs) would not 

be addressed. This alternative does not involve control features, although ground

water monitoring would be included. Because chemicals of concern above cleanup 

levels would remain onsite, this alternative would require a 5-year review . 

6.2.3.2 Alternative ees-2: In-Place containment <ActjveWnstitutjonal Controls. A 

containment system and deed restrictions would adequately manage long-term risks 

by preventing exposure to chemicals of concern in groundwater and subsurface 

soil. The cover and institutional controls would minimize opportunities for contact 

with chemicals of concern in subsurface soil. Restricting groundwater use (if any) 

to non-potable and non-contact applications (e.g., enclosed cooling systems) would 

protect human health. Educational programs could be affective in alerting the 

community to site activities. 

Covers are wall-demonstrated, reliable means for reducing risk over the long term 

and effectively controlling the migration of chemicals of concern from soil to 

groundwater and for preventing direct contact . 
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Long-term management would include inspection end maintenance of the contain

ment system, enforcement of deed restrictions, and continuing community 

educational programs. A cover would be relatively easy to monitor and maintain, 

and components of the cover could be easily repaired or replaced, if required. If the 

cover required repair or replacement, the magnitude of the threats would not be 

significant because chemicals of concern are typically located in subsurface soil end 

groundwater. 

Because chemicals of concern over cleanup levels would remain onsite, this 

alternative would require a 5-year review. 

6.2.3.3 Alternative PBS-4: Aboveground Vapor Extraction (Aggressive)! 

Groundwater Extraction. Treatment (Air Stripping or Carbon Adsorotjonl. and 

Pischarge (Storm Sewer. eorw. Infiltration Basjn. or loiectioo WeUsl (Aggressive)! 
lostjtutjonal Controls. Aboveground vapor extraction is expected to meet the re

quired performance specifications (i.e., reducing voe concentrations below levels 

that would cause groundwater concentrations to exceed MCLs). Because this 

remedial feature would be expected to meet cleanup levels, long-term management 

would not be required. Groundwater monitoring would be required after 

remediation to confirm the effectiveness of the remediation. However, long-term 

groundwater monitoring (i.e., more than 5 years) would not be warrante 

Groundwater extraction is an effective means of preventing further migration of 

chemicals in groundwater from the suspected source area. Groundwater extraction 

typically is ineffective for removing low concentrations of chemicals from ground

water below MCLs. The residual risks are difficult to assess because they are a 

function of pumping duration, chemistry, and hydrogeology. Time frames for 

cleanup of a source area through groundwater extraction may range from less than 

5 years to more than 100 years depending on the chemical type, concentration, 

and aquifer conditions. However. if groundwater extraction is successful, long-term 

management of residual risks would not be required. This alternative would include 
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groundwater monitoring and restrictions on groundwater use until groundwater 

remediation goals are achieved. 

Air stripping or carbon adsorption treatment are expected to meet performance 

specifications (i.e., remediated groundwater would have concentrations of 

chemicals of concern below MCLs). 

6.2.3.4 Alternative PBS-6: lo Situ Vapor Extraction and Air Spargjna fAgaressjveU 
lostitutjonal Controfs. If successful, in situ vapor extraction and air sparging would 

meet the required performance specifications (i.e., reducing VOC concentrations 

below levels that would cause groundwater concentrations to exceed MCLs). 

Because thi remedial alternative is expected to meet cleanup levels, long-term 

management would not be required. This alternative would include groundwater 

monitoring and restrictions on groundwater use until groundwater remediation 

goals are achieved. 

• Residual risks in groundwater are expected to be below those associated with 

MCLs for drinking water. Residual risks would depend on the effectiveness of in 

situ vapor extraction and air sparging. However, in situ vapor extraction is a 

common technology that has been adequately demonstrated and shown to be 

effective. Air sparging is an innovative technology that does not have a lengthy 

record of demonstration in the United States. Based on results from foreign 

demonstrations, in situ vapor extraction and air sparging are expected to reduce 

concentrations of chemicals of concern in soil and groundwater. 

• 

6.2.4 NCP Primary Balancing Criterion: Reduction 1ln Toxicity, Moblllty, or 
Volume 

6.2.4.1 Alternative PBS·]; No Action. This alterative does not include treatment. 

Chemical toxicity, mobility, or volume would not change except through dilution or 

natural processes . 
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6.2.4.2 Alternative PBS-2; In-Place Containment (ActjveWnstjtutional Controls. 

This alternative does not include treatment. Chemical toxicity, mobility, or volume 

would not change except through dilution or natural processes. However, the in

place containment system would reduce surface water infiltration and the 

subsequent leaching of chemicals of concern from soil to groundwater. 

6.2.4.3 Alternatjya PBS-4; Aboveground Vapor Extraction <Aggrassjye)/ 

Groundwater Extraction. Treatment <Air Stripping or Carbon Adsorotjon), and 

o;scharge <Storm Sewer. POTW. lotntratioo Basin, or Injection wens, <Aggressjye>I 

lostitytjonal Controls. Aboveground vapor extraction would significantly reduce the 

toxicity, mobility, or volume of chemicals of concern in soil. The treatment process 

would remove VOCs from the soil. Approximately 2,640 cubic yards of soil (2,400 

plus 10-percent swell) would be treated. Groundwater treatment would be 

expected to achieve MCLs. The meMim1:1m "e,eeAt ,ed1:1etieA iA ehemieal eeAeeAtFe 

tieAa ·Ne1:1ld be ettpeeted to be: 

MMilRIHR 
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Vapor extraction and air stripping or carbon adsorption would be irreversible 

treatment methods. Residuals from groundwater treatment also would be captured 

and treated. Spent activated carbon, if necessary, would be thermally regenerated, 

resulting in virtual destruction of the chemicals of concern at a permitted facility. 

Regeneration is not expected to pose significant risks to human health or the 

environment . 
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Volatile treatment residuals that are present in the remediated groundwater would 

be expected to be below concentrations that could threaten human health and the 

environment. Further reduction in the treatment residuals in groundwater could 

result from additional treatment (if a POTW is selected for discharge), or through 

natural degradation processes or volatilization (storm sewer, infiltration basin, or 

injection well). Groundwater extraction would be expected to limit the mobility of 

chemicals of concern in groundwater. 

Although this alternative meets the statutory preference for treatment as a principal 

element, the success of remediation of the aquifer cannot be determined without 

actual operation. Remediation of aquifers using groundwater extraction techniques 

likely would have difficulty meeting concentrations below the MCLs. 

6.2.4.4 Alternative ees-6: lo Situ Vapor Extraction and Air Soargjng CAggressjyeJ/ 
lostjtutjonal Controls. In situ vapor extraction would significantly reduce the 

toxicity, mobility, or volume of chemicals of concern in soil. The treatment process 

would remove voes from the soil. The volume associated with the chemicals 

destroyed is estimated to be 2,400 cubic yards (see Section 6.2.4.3). 

Air sparging and in situ vapor extraction would be used to ramadiata VOCs in 

groundwater to concentrations below MCLs. The maximum percent reduction in 

chemical concentrations in groundwater would be similar to the reductions 

described in Section 6.2.4.3. 

Air sparging and in situ vapor extraction are irreversible. Vapor extraction treat

ment residuals would be chemicals of concern that would be discharged to the 

atmosphere or captured in activated carbon. Spent activated carbon would be 

thermally regenerated, resulting in virtual destruction of the chemicals of concern at 

a permitted facility. Regeneration would not be expected to pose significant risks 

to human health or the environment . 
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voe treatment residuals that are present in the remedieted groundwater would be 

expected to be below concentrations that could threaten human health and the 

environment. This alternative meets the statutory preference for treatment as a 

principal element. 

6.2.5 NCP Primary Balancing Criterion: Short-Term Effectivanau 

6.2.5.1 Alternatjye PBS-1: No Action. Groundwater monitoring would not signifi

cantly impact the community, remedial workers, or the environment. 

s.2.s.2 Alternative ees-2: In-Place Containment <Activewostitutjonal Controts. 

This elternetive would not significantly affect the community, remedial workers, or 

the environment during remediation. Remediation is confined to a small area 

(approximately 1,250 square feet). Remedial workers installing the asphalt cover 

would not be exposed to chemicals of concern in the subsurface. Routine protec

tive measures would control exposure risks that could be encountered during 

groundwater monitoring. 

The estimated time until remedial action objectives are achieved is approximately 

6 months. Groundwater monitoring would continue for up to 5 years. Additional 

requirements for groundwater monitoring, if any, would be determined at the 5-year 

review. 

6.2.5.3 Alternative PBS-4: Aboveground Vapor Extraction CAggressive)/ 
Groundwater Extraction, Treatment <Air Striooing or Carbon Adsorption), and 
Discharge (Storm sewer, POTW, lofiltratjon Basin, or loiectioo wens, fAggressjyel{ 

lostjtutjonal Controls. This alternative would not significantly affect the 

community, remedial workers, or the environment. However, excavation and soil 

remediation activities could create fugitive dust. Oust control measures {e.g., 

spraying soil with water) would minimize fugitive dust. Construction noise and 

vehicular emissions are not expected to affect the community. Work would be 
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performed in accordance with local noise ordinances. Construction vehicles would 

be decontaminated, if necessary, before departing the site. 

Site remediation workers would be protected from exposure via dermal absorption, 

ingestion, and inhalation by using Tyvek suits and respirators, if required. Physical 

hazards would be managed with routine safety practices. 

Environmental impacts would not be significant. Vapor extraction emissions would 

be captured, if required. The soil would be covered during periods when 

remediation is not being performed to prevent uncontrolled volatilization and fugitive 

dust. The treatment site would be graded to manage surface water runon and 

runoff. 

Wells could be installed without risk to human health and the environment, and 

groundwater extraction would not pose a significant threat to the community or 

workers. Groundwater extraction also is not expected to adversely affect (i.e. , 

deplete or degrade) the site aquifer. Groundwater treatment systems would not 

pose significant risks to the community or environment. Air stripping emissions 

would be managed, if necessar 

Discharge of treated water would not adversely affect the community, remedial 

workers, or the environment if concentrations are below regulatory criteria. 

Remedial workers would be adequately protected with clothing and respirators, if 

required, during construction of the infiltration basins, injection walls, or 

connections to the sanitary or storm sewers. For infiltration basins, the environ

ment would be protected by preventing erosion in the construction area. 

Construction equipment would be decontaminated, if necessary, to avoid transport

ing chemicals of concern offsite. 

The estimated time until remedial action objectives are achieved for soil is 

12 months. Time frames for cleanup of a source area through groundwater 
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extraction may range from less than 5 years to more than 100 years depending on 

the chemical type, concentration, and aquifer conditions. 

6.2.5.4 Alternative PBS-Si lo Situ Vapor Extraction and Air soargjng <Aggressive)/ 
lostjtutjongl Controls. This alternative would not be anticipated to significantly 

affect the community, remedial workers, or the environment. In situ vapor extrac

tion and air sparging would involve drilling wells, injecting air into the subsurface, 

and extracting a vapor stream. Installation and operation of the technical 

components of the system (wells, air compressor, condenser, pumps, piping, and 

carbon adsorption units, if required) would not significantly affect the community, 

remedial workers, or the environment. Established techniques are available to 

minimize environmental impacts from drilling wells. 

The estimated time frame until remedial action objectives are achieved for soil is 

24 months. This time frame is based on reports of successful application of air 

sparging and in situ vapor extraction at other sites (EPA 1992m) . 

6.2.6 NCP Primary Balancing Criterion: Implementability 

6.2.6.1 Alternative PBS-1 ; No Action. Existing groundwater monitoring wells 

could be used to collect groundwater samples, and new wells also could be readily 

installed, if required. The wells could be reliably operated for long periods of time 

without extensive maintenance activities. Specialists are available for collecting 

and analyzing groundwater samples and for installing new wells. 

6.2.6.2 Alternative PBS-2; lo-Place Containment <Actjvel/lnstjtutiooal Controls. A 

cover would be reliably and readily constructable. The cover could easily be 

removed If future actions required excavation of subsurface soil. Restriction on 

property and groundwater use could be readily Implemented. Educational programs 

also could be developed to educate community members and workers on prohibited 

activities and site risks. 
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Groundwater monitoring considerations are discussed in Alternative PBS-1 (see 

Section 6.2.6. 1 ). 

6.2.6.3 Alternative PBS-4; Aboveground Vapor Extraction (Agaressjve>t 

Groundwater Extraction. Treatment (Air Strippjng or Carbon Adsorotjon>. and 

Discharge (Storm Sewer. eorw. Infiltration Basjn. or Injection wens> (Aggressive>[ 

Institutional Controls. Excavation of soil that could be contributing chemicals of 

concern to groundwater would be accomplished using common technologies. 

Vapor extraction is a conventional process for removing organics from soil and 

could be reliably constructed, operated, and maintained. Specialists would be 

available to perform the work, and adequate treatment services also would be 

available. Emissions monitoring would be necessary. 

Groundwater extraction may require modeling and field testing to determine the 

most effective system. Groundwater extractions systems could be readily 

constructed and operated, and specialists would be available to install and operate 

them. However, maintenance would be required for the pumps, well screens, and 

other system components. Potential problems could include incrustation, clogging, 

and corrosion. 

Air stripping and carbon adsorption are conventional processes that can be readily 

implemented at the site. Specialists would be available for constructing and 

operating the units. Operation of air strippers and carbon adsorption units typically 

is not maintenance-intensive, although treatment for scaling caused by precipitation 

of iron and manganese would periodically be required. Services would be available 

for treating process by-products (e.g., spent carbon). 

Discharging to the onsite storm sewer can be implemented without difficulty. The 

only consideration is the capacity of the existing storm sawer. If the storm sawer 

approaches capacity, the aggressive remedial action would cease until adequate 

capacity was available. This discharge method could be reliably operated and 

maintained • 
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Discharging to the onsite sanitary sewer also would be implemented without 

difficulty. However, the City of Tacoma has indicated that it is reluctant to permit 

discharges of relatively clean water to the sanitary sewer (Larkin, K., 5 January 

1993, personal communication). The capacity of the existing sanitary sewer in the 

vicinity of the STF site and POTW is adequate for the proposed 120 gpm discharge 

rate. POTW authorization would be required. 

Infiltration basins and injection wells could be constructed and operated without 

difficulty. Infiltration basins would not be maintenance-intensive. If the infiltration 

basin became clogged, it could be backwashed. Infiltration basins also could be 

easily increased in size to accommodate increased discharge rates. 

Injection pumps and wells could require maintenance to operate effectively. In 

addition, injection wells could experience problems that reduce the effectiveness of 

the system. These problems could include plugging of the formation or incrustation 

of the well screen by air bubbles entrained in the injected water, chemical precipita-

• tion, or bacterial action. 

• 

Specialists would be available to construct and operate all of the discharge options. 

Monitoring of the discharge effluent would be required. 

Implementation of institutional controls and groundwater monitoring is discussed in 

Alternative PBS-2 (Section 6.2.6.2). 

6.2.6.4 Alternative PBS-6: In Sjtu Vapor Extraction and Air Soargjng <Aggressjye>t 

lostjtutjonal Controls. In situ vapor extraction is a common technology for 

removing VOCs from soil: air sparging is an innovative technology. Implementation 

might require the installation of walls during the remedial action and tasting of the 

system to determine the correct configuration, spacing, and optimum operating 

conditions • 
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• Vapor extraction is a conventional process tor removing organics from soil and 

could be reliably operated and maintained. Specialists would be available to 

perform the work, and adequate treatment services also would be available. 

Emissions monitoring would be required. 

• 

• 

Air sparging is an innovative process in the United States. Despite being 

innovative, the technical aspects and components of the system are not 

complicated and can be readily designed, constructed, and operated by an adequate 

number of specialists. 

Injection and extraction pumps and wells could require maintenance to operate 

effectively. In addition, injection wells could experience problems that reduce the 

effectiveness of the system. These problems could include plugging of the 

formation or Incrustation of the well screen by air bubbles entrained in the injected 

water. chemical precipitation, or bacterial action . 

6.2. 7 NCP Primary Balancing Criterion: Cost 

Table FS6-1 presents a summary of remedial alternative costs for the Pioneer 

Builders Supply remediation area. Appendix FS·F contains the detailed cost 

estimates. 

6.2.8 Summary of Detailed Analysis 

Table FS6-2 presents a summary of the detailed analysis of remedial alternatives for 

Pioneer Builders Supply . 
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TABLE FS6-1 

SUMMARY OF COSTS FOR REMEDIAL ALTERNATIVES 
FOR PIONEER BUILDERS SUPPLY 

Alternative1-> Capital Costs ($) O&M Costs ($) 1111 Total Costs ($)1bl 

PBS-1 

PBS-2 

PBS-4 

PBS-4 

PBS-4 

PBS-6 

(a) Alternative PBS-1: 
Alternative PBS-2: 
Alternative PBS-4: 

Alternative PBS-6: 

(bl Present worth. 

None 56,000 56,000 

8,000 98,000 106,000 

633,000 838,QQQ(C) 1,471,000 

633,000 1,408,0001d) 2,041,000 

633,000 2,262,0001•1 2,895,000 

456,000 312,00010 768,000 

No Action. 
In-Piece Containment (Active)/lnstitutional Controls. 
Aboveground Vapor Extraction (Aggressive)/Groundwater 
Extraction, Carbon Adsorption, and Discharge to Storm Sewer 
(Aggressive)/lnstitutional Controls. 
In Situ Vapor Extraction and Air Sperging (Aggressive)/ 
Institutional Controls. 

(c) Operating period assumed to be 5 years. 
(dl Operating period assumed to be 10 years. 
(e) Operating period assumed to be 20 years. 
(f) Operating period assumed to be 2 years . 

' t>O 

/ (}- 0 Z) 
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Criterion 

Overall Protection of Human 
Health and the Environment 

Compliance with ARARs 

Long-Term Effectiveness and 
Permanence 

Reduction in Toxicity, 
Mobility, or Volume 

Short-Term Effectiveness 

Implementability 

Total Present Worth 1$) 
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TAl3LE FS6-2 

SUMMARY OF DETAILED EVALUATION FOR 
REMEDIAL AL.TERNATIVES FOR PIONEER BUILDERS SUPPLY 

PBS Altematlves 

PBS-4 
PBS-1 PBS-2 Aboveground Vapor Extraction and Ground-

No Action In-Place Containment water Treatment 

Does not provide for additional Cover reducvs Infiltration and subse- Soil and groundwater treatment reduce overall 
protection compared to current quent leachir1g. Institutional controls risk to acceptable level, although time of rem-
conditions. effective in limiting groundwater use. ediation could be lengthy. 

Does not address drinking Institutional ,:ontrols address grou1d- Treatment likely to meet chemical-specific 
water standards. water standards:,· · »~:-x I' , · ·· · : lj ARARs. Other ARARs achievable. 

..............,_..,,.'-"a:~: . , • ~- I . 
~ ... ,. . ::-I . , . ·\ .... , . . n-p:ace 
,A • • -:~;:~:<· , ..... ~N.=. • • 

containment system addresses other 
chemical-specific ARARs by eliminat-
ing exposure routes. 

Residual risk remains un- Containment system and institutional Treatment expected to meet required perf or-
changed from current controls would manage long-term mance standards. Successful remediation 
conditions. risks. Long-torm maintenance eliminates requirement for long-term 

required. management. 

Treatment not included. Treatment not included. Treatment expected to significantly reduce 
chemical mobility, volume, or toxicity. 

No slgnif leant effects. No signlf leant effects. Short-term risks would be controlled. 
Lengthy remediation period. 

Readily implementable. Readily Implementable. Common technologies used; readily construct-
able and maintainable. May require modeling 
or field testing to optimize system. 

66,000 106,000 1,471,000 - 2,896,000 

.. _,_--

PBS-6 
In Situ Vapor Extraction and Air Sparglng 

Soil ano groundwater treatment reduce 
overall risk to acceptable levels in a reason-
able time. 

Treatm nt likely to meet chemical-specific 
ARARs. Other ARARs achievable. 

Treatment expected to meet required per-
formance standards. Successful remedia-
tion eliminates requirement for long-term 
managernent. 

' 

Treatm8flt expected to significantly reduce 
chemica. mobility, volume, or toxicity. 

Short-term risks would be controlled. Rela-
tively short remediation period. 

Includes innovative technology, but uses 
common technical components .. May 
require f ;eld testing to optimize system. 

I 

768,000 
I 

91 6055.14/fs3 



• 

• 

• INTERIM FINAL 
28 Februery 1984 

-~-: 

FS6-21 

Kennedy Jenks Consultants 

/ 
I 

916055.14/fs3 



• 

• 

• INTERIM FINAL 
28 February 1884 

Kennedy Jenks Consultants 

FS8-22 916055.14/fs3 



• 

• 

• 

6.4 

Kennedy,J enks Consultants 

' ' • '' "' 'N,iY,,. 

ANALYSIS OF REMEDIAL ALTERNATIVES FOR OTHER AREAS OF THE 
STF SITE 

This section presents an analysis of the remedial alternatives for other areas of the 

STF site and is organized by the NCP criteria. Alternatives for other areas of the 

STF site that were selected for detailed evaluation include: 

• Alternative STF-1 : No Action 

• Alternative STF-2: Institutional Controls 

• Alternative STF·3: Containment (Active)/lnstitutional Controls 

• Alternative STF-4: Offsite Management Unit (Aggressive)/Containment 

(Active)/lnstitutional Controls 
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• Alternative STF-6: Offsite Incineration and Aboveground Solidification 

(Aggressive)/Containment (Active)/lnstitutional Controls. 

Alternatives STF-6 (Offsite Incineration and Soil Washing) and STF-7 (Offsita 

Incineration and In Situ Solidification) for other areas of the STF site were 

eliminated from further analysis based on screening results presented in Section 

5.0. For consistency and to avoid confusion, the numbering system presented for 

each of the alternatives discussed in Section 5.0 is retained. 

6.4.1 NCP Threshold Criterion: Overall Protection of Human Health and the 
Environment 

6.4.1.1 Atternative STF-1: No Actjon. All site cleanup levels could not be 

achieved without remedial action. Residual risk would remain unchanged from 

existing conditions, although current risk estimates for carcinogenic effects are 

• within EPAs acceptable risk range. No significant short-term risks would be 

involved with collecting groundwater samples. 

• 

6.4.1.2 Alternatjve STF-2: lnstjtutjonal Controls. This alternative would protect 

human health and the environment in the following manner: deed restrictions 

would reduce the possibility that soil would be excavated, exposing workers to 

direct contact and ingestion threats; educational programs would alert the public to 

site risks. Institutional controls also would be effective in limiting groundwater use 

(if any) to non-potable applications. Groundwater monitoring would detect any 

changes in concentrations of chemicals of concern in groundwater. 

Because institutional controls would restrict property use to Industrial functions, 

residual risk would be less than risks posed by currant site conditions under a 

hypothetical residential scenario. For industrial scenarios, the HHRA UCF 1993) 

characterized the risks of carcinogenic effects as generally within the acceptable 

range of 10 ... and 1 o-e and calculated a hazard index of less than 1 for 
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noncarcinogenic effects. Institutional controls generally would manage any health 

risks _that exceed acceptable levels by controlling exposure to chemicals of concern. 

However, lead concentrations in some areas would be at levels that could pose a 

risk to industrial workers. 

The threat to groundwater from leaching of metals in site soil is not significant. 

Most chemicals of concern above aggressive threshold concentrations are located in 

the upper few inches or feet of soil. Some limited fill areas have elevated 

concentrations at depth. In these areas, groundwater monitoring has not shown 

impacts from leaching of chemicals of concern. 

Implementing deed restrictions, educational programs, and collecting groundwater 

samples would not adversely affect the community, remedial workers, or the 

environment. 

6.4 . 1 .3 Alternative SJF-3; Containment <Activewnstitutional Controls . 
Containment and institutional controls are effective and reliable methods for 

protecting human health and the environment. As discussed above, institutional 

controls restrict activities that could lead to exposure to chemicals of concern. 

Installation of a cover over chemically impacted soil provides further protection by 

eliminating exposure routes of direct contact and ingestion. Because the chemicals 

of concern are immobilized ·. ffitiitiii§mlfiitllliilil ~i-;;ill',,:~ a 

soil cover would provide the same general degree of protection for direct contact 

threats as the proposed remedies that involve aggressive remediation (Alternatives 

STF-4 and STF-6) 

Regular maintenance, periodic inspections, and institutional controls would ensure 

the integrity of the containment system. Regular maintenance could consist of 

~~.- the vegetative cover , filling areas of 

subsidence and repairing cracks , Inspections would 

identify deficiencies in the containment system before serious defects could occur. 

• Institutional controls would protect human health and the environment by 
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prohibiting activities that may lead to exposure to chemicals of concern in soil and 

groundwater. and would alert the public to potential risks associated with 

trespassing. 

Based en o¥aluatien ef Fisk t:»ofoFe end after romediatien ,see Seetien 6.3.3.4), 

oanoor riek aatimatos for most leeetions ere witRin tRe aeeeptablo range of 1 O:!--&Ad 

4-0-e end tl=lo l=la;zaFd indieeo fer non eeneer l:\oaltl=I oHooto are below 1 • lnotallatien 

of a eo·.ier •.1t.·euld dooroooo moan load oonoontratione et tl=lo eoil ,and oover) eurfaee 

h•t up te 98 ,oreant, lnetollation ef a eever ,-•.,euld not edvereely e#feot tl=le 

eemmunity, remedial 'Nerkore, or tl=le en¥irenmont. 

6.4.1.4 Alternative STF-4; Offsite Management Unit <Aggressivel/Containment 
<Activel/lnstjtytjonel Controls. This alternative involves excavation and offsite 

disposal of a range of soil volumes associated with the range of aggressive 

threshold concentrations (see Table FS2-5). Excavation and disposal of soil in a 

permitted facility could further protect human health and the environment by 

removing soil having the most elevated concentrations of chemicals of concern 

from the site, and thereby reducing the magnitude of the residual risk. However, 

the reduction in risk corresponding to excavation and offsite disposal of the 

volumes of soil represented in the Cases varies by only small amounts 
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Offsite disposal facilities ere required by regulation to provide long-term manage

ment of the chemicals of concern. Remaining soil exceeding active remediation 

concentrations would be covered and institutional controls would be imposed. 

Factors discussed above relating to the degree of protection to human health and 

the environment provided by institutional controls and containment apply to this 

alternative. 

Because significant volumes of soil could be transported off site (up to 138,000 

cubic yards), remediation could take up to 5 years and result in more than 18,200 

truckloads of material taken off and onsite. During this time the community and 

remedial workers would be exposed to significant short-term risks associated with 

fugitive dust, physical hazards common to a construction site, and damage to the 

transportation system because of the number of heavily laden trucks required for 

remediation. 

6.4.1.5 Alternative STF-6: ottsite tncjneratjon and Aboveground Solidification 

•,t.., ! :D.tl' ri, .. - ·~.: i • _- .. - t,.., a • ., • ,:,~;.r..ri,, ':. :1£.~,;i>';.._,~-r;-· ·- . 
~M. ...,:; .. ~ ..,. ~N • • +.. ,. . • • . ~f.11.,,,,4>- ~~~s...a. -· . 4>-.Y.:,,:,.~~-".',--h'rk. 

Aboveground solidification is a proven and effective process for minimizing 

exposure threats from inorganics. This alternative could provide enhanced 

protection to human health and the environment offered by containment and 

institutional controls by excavating soil containing the highest levels of chemicals of 

concern and binding the chemicals in a matrix that limits exposure. Solidified 

material would be placed in an onsite location and covered with soil to further 
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reduce the potential for exposure. However, this alternative could take up to 5 

years to accomplish. The potentially lengthy remediation period associated with 

Cases involving greater soil volumes could expose remedial workers and the 

environment to significant short·term risks, including exposure to fugitive dust and 

physical hazards common to a construction site. 

As with Alternative STF-4, this alternative would separately address a possible 

range of volumes based on the aggressive threshold volumes shown in Table 

FS2-5. There is little variation between Cases in the reduction in risk and potential 

health eff acts achieved 

II Cases involve approximately the same 

reduction in exposure pathways • 

6.4.2 NCP Threshold Criterion: Compliance with ARARa 

The following paragraphs summarize the evaluation of compliance with ARARs (as 

presented in Appendix FS-G) for remedial alternatives for other areas of the STF 

site. It should be noted that, while MCLs are considered relevant and appropriate. 

only isolated exceedances occur at the other areas of the site. MCLGs and 

secondary MCLs are not ARARs, but are to be-considered (TBC) and are included in 

the analysis of ARARs in Appendix FS-G. 

6.4.2.1 Atternatiye STE·]; No Action. This alternative would not comply with or 

in any way address most ARARs, except for those that concern the collection of 

groundwater samples. 

6.4.2.2 Alternative STF-2; Institutional Controts. Institutional controls do not 

comply with many ARARs, but would address the environmental and/or public 

• health concerns associated with such ARARs by limiting groundwater use to non-
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potable applications that would protect human health end h'J' eddFessing g1 

• · .~ ~hemicals of concern detected in soil, surface 

·· , .. -~~ ,, .... ~hrough deed restrictions and educational 

programs. ARARs applicable to remedial workers and the environment during 

remedial activities could be achieved. 

6.4.2.3 Alternative STF-3: Containment fActjye)OnstiMional Controls. This 

alternative would not comply with alt ARARs, but would address the environmental 

or public health concerns associated with such ARARs. As discussed above, 

institutional controls would address drinking water standards by limiting ground

water use (if any) to non-potable applications that would protect human health .. 

, . · .. The containment system would address 

chemical-specific ARARs by eliminating potential exposure routes of ingestion or 

direct contact. Institutional controls would support the integrity of the containment 

system by prohibiting activities that could lead to unacceptable exposure and by 

educating the public to site risks. ARARs pertaining to remedial workers could be 

achieved, as could ARARs regarding fugitive dust emissions, onsite floodplains, and 

fish and wildlife. 

6.4.2.4 Alternative STF-4; Offsite Management Unit <Aggressiye){Containment 

(Actiye){lnstitutional Controls. This alternative would meet chemical-specific 

ARARs for soil through excavation and offsite disposal of soil containing chemicals 

of concern at concentrations above aggressive remediation thresholds, and use of 

containment and institutional controls for remaining soil above action thresholds for 

Cases Ill through VIII (see Table FS2-5). Some soil having elevated concentrations 

of chemicals of concern that do not meet land ban restrictions would be treated 

(i.e., solidified). ARARs regarding groundwater would be addressed through 

containment and institutional controls 

· · s discussed for Alternatives STF-2 and STF-3 above. ARARs pertaining 

to fugitive dust, protection of remedial workers. the onsite floodplain or surface 

water channel, and fish and wildlife would be met. 
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6.4.2.5 Alternative STF-6: Offsite Incineration and Aboveground Solidification 

CAggressive)IContainment CActive)tlnstitutional Controls. This alternative would 

meet chemical-specific ARARs for soil through excavation and treatment lli,e., 

;e ,, · · . ., solidification)J of soil having chemical concentrations 

above the aggressive threshold concentrations, and containment and institutional 

controls for soil having chemical concentrations above active remediation threshold 

concentrations presented in Table FS2-5 for Cases Ill through VIII . ARARs regard

ing groundwater would be addressed through containment and institutional controls 

--,i,11:as discussed for Alternatives 

STF-2 and STF-3 above. ARARs pertaining to fugitive dust, protection of remedial 

workers, the onsite floodplain or surface water channel, and fish and wildlife would 

be met. 

6.4.3 NCP Primary Balancing Criterion: long-Term Effectiveness and 
Permanence 

This criterion focuses on the magnitude of residual risk and the adequacy and 

reliability of controls used to manage treatment residuals or untreated materials 

remaining onsite. The discussion of each alternative for this criterion, therefore, is 

preceded below by a summary of human health and environmental risks at the site. 

6.4.3. 1 Summary of Sjte Risks. FS Section 1 .9 presents a summary of the risks to 

human health that were described for site media in the HHRA UCF 1993). In the 

Human Health Risks section below, a brief review of the most significant risks is 

identified. In the Leaching of Chemicals of Concern in Soil section below, a 

summary of information from the RI indicates that the most potentially significant 

environmental risk at this site (i.e. , leaching of metals from soil into site ground

water) is not substantial because the chemicals of concern in the soil are 
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Human Health Risks. In general, the highest risks identified in the HHRA 

are associated with the ingestion of soil and groundwater. For surface soil 

ingestion, the majority of grid locations throughout the site had a 

cumulative excess cancer risk of less than 10... Under an industrial 

scenario, carcinogenic and noncarcinogenic risk levels typically decreased 

substantially. 

Areas with the highest risk levels for surf ace soil ingestion were the BNR 

Dismantling Yard and the BNR Railyard. Under an industrial scenario for 

the BNR Dismantling Yard, 100 percent of the grid locations had risk levels 

of less than 1 O_. and hazard indices under 1 for both adults and children. 

By comparison, under a residential scenario for the BNR Dismantling Yard, 

50 percent of the grid locations had a cumulative excess cancer risk of less 

than 10-4; 94 percent of the hazard indices were less than 1 for adults and 

17 percent were less than 1 for children . 

Under an industrial scenario at the BNR Railyard, risk levels at 99 percent 

of the grid locations were under 10 .. , and all hazard indices were less 

than 1. Under a residential scenario, 68 percent of the grid locations had a 

cumulative excess cancer risk of less than 1 O_.; 89 percent and 51 percent 

of the hazard indices were less than 1 for adults and children, respectively. 

Under an industrial scenario for the ingestion of subsurface soil at the STF 

srte, risk levels were below 1 O_. at 89 percent of the grid locations and 

hazard indices were all below 1. Under the residential scenario, approxi

mately 85 percent of the grid locations had calculated carcinogenic risks 

equal to or less than 1 O_. for adults; 75 percent had hazard indices of less 

than 1 for adults and 33 percent had hazard indices of less than 1 for 

children. 

For ingestion of groundwater under either a residential or industrial 

scenario, carcinogenic risks were typically between 1 O_. and 10-5 , with 
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some wells at the 1 o-e and 10·7 risk level. Approximately 73 percent of the 

hazard indices were less than 1 for adults in a residential scenario. For 

children, approximately 45 percent of the hazard indices were less than 1 

for the same scenario. Under an industrial scenario, approximately 77 

percent of the hazard indices were less than 1. 

The STF site currently consists of industrial properties that are expected to 

continue to be used for industrial/commercial purposes in the foreseeable 

future based on site zoning, statutory or regulatory restrictions, 

comprehensive plans, adjacent land use, and other relevant factors. 

Consequently, characterization of residual risk in an industrial scenario is 

appropriate. 

Leaching of Chemicals of Concern in Soil. The environment, particularly 

site groundwater, is not threatened by leaching of chemicals of con ern 

(metals) in soil. The STF RI Report (Kennedy/Jenks Consultants 19 3a) 

states: •tn most areas of the site where elevated metals concentrations 

are present in soil, the elevated metals zone consists of the upper few 

inches or feet of soil. This zone of elevated metals (elevated zone) is 

underlain by soil material that was largely unaffected by the initial 

deposition of metal-bearing materials at the site. There are several fill 

areas where deeper deposition of metal-bearing materials occurred and it is 

recognized that the elevated zone is thicker in these areas.• 

The RI continues by noting native soil underlying the elevated zone has a 

certain capacity to retard and retain metals leached from the elevated zone. 

In some areas. leaching of metals from the elevated zone may have 

occurred. but sorption or precipitation of these metals may have retained 

them in soil below the upper 2 to 3 feet of soil. The RI further states that 

no clear indication exists that leaching of metals from the unsaturated zone 

into groundwater is occurring to any appreciable degree at the site • 
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The STF RI Report also presents modeling results of site cation exchange 

capacity (CEC> to compare the non-specific adsorptive capacity of 

subsurface soils at the site to "worst-case• leachable metals predicted by 

TCLP testing. The modeling was based on conservative assumptions 

including the use of TCLP data. However, TCLP (and MWEP) tests 

performed on surface soil at the site are not designed to accurately predict 

leachate constituents concentrations. The RI states: "Instead, they 

simulate "worst~case" conditions and provide conservative estimates of 

leachable contaminant masses.• 

The STF RI Report concludes that, based on the conservative assumptions 

used in the CEC model, a "significant fraction of the metals that may be 

leached from surface soils will be retained and essentially immobilized by 

adsorption to soil particles during downward percolation through the 

vadose zone." 

Tables FS6-3, FS6-4, and FS6-5 present depth profiles for metals of 

concern for the Amsted property, BNR Dismantling Yard, and the BNR 

Railyard. These tables also present estimated groundwater elevations for 

the soil sampling location; water levels are the highest elevations reported 

during the STF Groundwater Investigation (Kennedy/Jenks Consultants 

1993d). As shown in Tables FS6-3 through FS6-5, concentrations of the ~_.. 

metals of concern typically decrease to concentrations below the site 

cleanup levels well above the groundwater table. 

The depth profiles shown in Tables FS6-3 through FS6-5 confirm that 

elevated metals concentrations typically are confined to surface and near 

surface soil and that leaching and downward migration is not occurring to a 
significant degree . 
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Number 

798 

817 

838 

846 

855 

873 

TABLE FS6-3 

DEPTH PROFILES FOR METALS OF CONCERN la> 
AMSTED PROPERTY 

Approximate Concentrations Cmg/kg) 
Depth to Wat_ylil Depth Antimony Arsenic BaryUlum Copper Leed Cfaat basJ1 Cfaat bnttJ1ol 

20.7 0.5 20.5 13.7 1.3 6 790 7.850 
3.5 25.5 9.4 0.55 13,400 2,650 
8.5 2.1 3.6 0.32 44.2 16.2 

13.5 2.1 2.8 0.27 62.2 13.8 
18.5 20.9 4.6 3.8 181 6.5 

24.1 0.5 43.7 47.8 1.5 26,800 46,300 
3.5 877 7.0 4.9 24400 31.200 
8.6 21.3 3.7 3.2 1 050 1,270 

13.5 6.2 3.6 0.25 376 11.8 
18.5 47.3 3.0 3.2 280 9.3 

16.6 0.5 - (di _ ldl 1.1 9,610 118,000 
3.5 42.8 45.1 0.84 900 9,230 
9.5 207 18.9 9.4 1,000 7,020 

13.5 26.5 21.8 1.3 1,380 20,500 
18.5 2.1 5.4 0.23 20.0 19.9 

21.2 0.5 - (di - (di 0.75 163 000 42.000 
3.5 14.5 25.8 1.8 381 389 
8.5 16.9 47.7 1.4 181 215 

13.5 2.2 2.4 0.25 11.8 2.4 
18.5 2.1 4.8 0.31 20.0 3.1 

23.7 0.5 21.3 389 1.0 2,640 2,340 
3.5 25.7 82.7 0.67 637 396 
9.5 57.5 95.9 0.51 2460 944 

13.5 5.8 5.1 0.41 46.0 24.7 
18.5 2.2 1.9 0.26 12.0 1.3 

21.0 0.5 9.8 13.3 1.6 226 315 
3.5 8.2 7.1 0.77 116 302 
8.6 2.3 1.7 0.29 9.9 2.9 

13.5 2.2 2.7 0.23 10.9 2.0 
18.5 2.1 3.4 o.11 16.9 2.1 

(a) Source: Kennedy/Jenks Consultants (1993b,c). 

Zinc 

3 790 
2,110 

39.9 
36.1 
344 

10,400 
9 660 

766 
43.8 
351 

61,600 
7,760 
7,060 

13,200 
95.8 

2,940 
157 
120 

28.8 
37.9 

675 
95.3 
184 

52.9 
29.5 
107 

43.1 
24.8 
25.2 
30.9 

Cbl Source: Kennedy/Jenks Consultants (1993d). Water levels represent the highest level recorded 
during the Groundwater Investigation. 

(cl bgs • Below ground surface. 
(di Sample concentration was rejected • 
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TABLE FS6-4 Page 1 of 2 

DEPTH PROFILES FOR METALS OF CONCERN'•> 
BNR DISMANTLING YARD 

Approximate 
Location Depth to WatJ"111 
Number (feet basJ1 

279 20.8 

298 23.0 

335 20.8 

370 19.8 

399 19.0 

404 20.0 

426 20.0 

457 21.0 

460 22.4 

471 17.0 
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Depth 
(feat basJ1111 

0.5 
3.5 
8.5 

13.5 
0.5 
3.5 
0.5 
3.5 
8.5 

16.0 
0.5 
3.5 
8.5 

13.5 
0.5 
3.5 
8.5 

13.5 
0.5 
3.5 
8.5 

13.5 

0.5 
3.5 
8.5 

0.5 
4.5 
8.5 

13.5 

0.5 
3.5 
8.5 

13.5 

0.5 
3.5 
8.5 

13.5 

Concentration (mg/kg) 

Antimony Arsenic BeryWum Copps Lead Zinc 

- ldl 46.6 2.9 1,030 2,010 2,440 
3.5 4.7 0.39 61.4 42.1 80.0 
3.8 3. 1 0.38 18.4 4.7 37.5 
3.6 2.3 0.23 11.6 3.2 30.4 
_ ldl 31.9 0.09 1 860 1 880 600 

20.8 51.1 0.40 881 689 671 
17.9 53.2 4.4 1.180 550 274 
4.0 17.9 0.41 198 342 316 
3.6 14.5 0.37 89.4 140 111 
3.6 0.88 0.30 12.7 3.1 32.2 
- ldl 33.0 1.2 371 457 403 
2.3 3.0 0.39 13.4 4.3 34.0 
2.2 0.96 0.33 11.0 1.8 26.6 
2.4 1.4 0.12 10.6 2.6 24.7 

19.1 69.6 3.1 441 13,600 8,950 
43.9 43.1 0.68 694 4,660 9,760 

3.5 3.2 0.33 33.0 102 120 
3.6 1.9 0.23 12.8 2.7 32.4 
_ ldl 41.0 2.8 2,280 4,560 18,000 
3.5 4.1 0.36 28.1 2.2 34.5 
3.6 1.9 0.35 22.4 4.3 36.6 
3.6 0.59 0.23 12.3 2.0 31.6 
_ ldl 76.0 3.2 1 050 4.010 7.740 

19.9 25.4 0.47 436 2,530 3.650 
3.6 6.3 0.50 115 418 602 
7. 1 24.2 0.21 240 894 1,130 
2.4 6.1 0.28 15.7 20.9 41.8 
4.5 1.8 0.21 16. 1 1.5 28.9 
2.2 1.9 0.23 18.0 2.5 30.8 

13.5 47.8 1.8 370 5.880 3.650 
42.7 57.7 0.56 63;9 9.890 3.810 

3.5 2.8 0.31 24.4 46.4 61.9 
3.6 3.1 0.30 20.6 16.0 43.9 

15.3 41.4 1.8 949 2.500 5,020 
276 10.0 0.42 271 4.290 1,820 
3.6 1.1 0.27 13.7 2.9 32.7 
3.5 2.9 0.22 13.7 2.9 35.1 
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TABLE FS6-4 Page 2 of 2 

Location 
Number 

503 

537 

547 

DEPTH PROFILES FOR METALS OF CONCERN'•> 
BNR DISMANTLING YARD 

Approximate Concentration (mg/kg) 
Depth to WatJ"ltl Depth Antimony Arsenic BaryUlum Copper Lead (feet bas)1 (feat bas)1al 

18.4 0.5 _ldl 47.3 1.6 310 1,340 
3.5 4.1 14.7 0.49 165 459 
8.5 3.5 1.4 0.40 13.5 1.7 

13.5 3.6 1.0 0.28 13.4 2.7 

20.6 0.5 _ ldl 136 0.87 134 564 
3.5 21.4 0.12 0.56 346 1 010 
8.5 3.5 2.4 0.32 22.8 6.7 

13.5 3.6 1.5 0.22 11.4 2.0 

18.0 0.5 35.5 696 14.4 635 2,850 
3.5 4.0 3.6 0.56 20.4 6.4 
8.5 3.5 3.4 0.27 16.1 2.8 

13.5 3.6 1.0 0.26 11.0 1.2 

(al Source: Kennedy/Jenks Consultants (1993b,c) • 

Zinc 

1,320 
581 

34.3 
33.6 

412 
143 

46.0 
30.0 

14,200 
58.8 
37.2 
29.3 

(b) Source: Kennedy/Jenks Consultants (1993d). Water levels represent the highest level recorded 
during the Groundwater Investigation. 

(c) bgs = Below ground surface. 
(di Sample concentration was rejected . 
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TABLE FS6-5 Page 1 of 4 

DEPTH PROFILES FOR METALS OF CONCERN181 

BNR RAIL YARD 

Approximate 
Location Depth to Watr111 

Numb• (feet bas)1• 

562 17.6 

586 17.7 

591 20.2 

607 23.2 

639 27.6 

650 28.0 

659 28.8 

678 28.6 

680 29.2 

INTERIM FINAL 
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Depth 
(feet bas)1111 

0.5 
3.5 
5.5 
7.5 
0.5 
3.5 
5.5 
7.5 
0.5 
3.5 
5.5 
7.5 
0.5 
3.5 
5.5 
7.5 
0.5 
3.5 
5.5 
7.5 

0.5 
3.5 
5.5 
7.5 
0.5 
3.5 
5.5 
7.5 

0.5 
3.5 
5.5 
7.5 
0.5 
3.5 
5.5 
7.5 

Concentration (mg/kg) 

Antimony Arsenic BeryWum Copper 

10.1 50.3 0.41 157 
4.0 11.9 0.77 53.3 
3.5 2.2 0.58 14.6 
3.6 0.67 0.50 10.2 

2.1 7.3 0.11 45.8 
3.6 6.8 0.51 37.6 

43.7 15.9 1.3 343 
3.6 0.43 0.49 12.8 
4.9 8.0 0.10 96.3 
9.4 2.7 2.4 129 
3.8 6.0 0.44 94.5 
3.5 3.4 0.53 17.7 
6.0 12.2 0.11 168 

10.2 18.4 0.84 79.4 
3.5 2.5 0.54 21.2 
3.5 4.8 0.53 20.1 

44.3 70.2 0.63 726 
13.7 22.5 0.71 237 

3.6 4.3 0.55 29.3 
3.5 2.7 0.53 19.8 

28.1 395 0.43 692 
3.7 36.6 0.42 70.5 
3.5 3.1 0.30 54.1 
3.5 3.2 0.36 23.9 

53.2 65.4 0.28 853 
71.1 360 0.66 1,290 

3.6 8.7 0.36 21.0 
3.5 2.7 0.27 18.4 

32.2 35.5 0.36 446 
14.4 7.4 0.35 122 

3.5 3.0 0.36 32.8 
3.5 7.0 0.32 22.8 
5.2 149 0.28 285 
3.7 24.6 0.42 140 
3.5 2.7 0.35 19.2 
3.5 2.9 0.36 26.6 

Lud Zinc 

913 942 
222 233 
5.0 42.1 
1.3 27.0 

707 221 
584 171 

2,040 914 
8.1 97.7 
516 293 
234 62.5 
146 103 

11.8 28.8 
1,610 491 

387 507 
6.9 35.8 
6.2 30.0 

5,080 1,780 
789 477 

58.1 63.6 
5.9 31.3 

1.990 801 
351 140 
5.2 34.1 
4.0 33.5 

5,350 674 
3,660 958 

44.0 61.2 
9.4 34.7 

2,290 506 
520 180 

78.9 59.6 
23.8 39.9 

1,610 1,020 
723 311 
6.2 44.2 

17.2 43.5 
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TABLE FS6-5 Page 2 of 4 

DEPTH PROFILES FOR METALS OF CONCERN'•> 
BNR RAIL YARD 

Approximate 
Location Depth to Wat.r™ 
Number (feat bml1 

682 28.6 

703 28.2 

705 29.2 

739 28.8 

774 28.8 

794 27.0 

796 27.9 

811 26.6 

813 27.4 
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Depth 
(feat bml1al 

0.5 
3.5 
5.5 
7.5 
0.5 
3.5 
5.5 
7.5 
0.5 
3.5 
5.5 
7.5 
0.5 
3.5 
5.5 
7.5 
0.5 
4.5 
8.5 

13.5 

0.5 
3.5 
5.5 
7.5 

0.5 
3.5 
5.5 
7.5 
0.5 
3.5 
5.5 
7.5 
0.5 
3.5 
5.5 
7.5 

Concentration (mglkgl 

Antimony Arsenic BaryWum Copper 

21.0 43.5 0.32 103 
3.9 11.0 0.53 58.6 
3.6 2.9 0.28 18.0 
3.6 3.5 0.42 22.2 

24.5 121 0.12 354 
26.8 52.4 0.70 436 

3.5 2.8 0.29 20.6 
3.5 3.6 0.36 20.5 
2.2 5.2 0.44 35.7 
6.4 3.0 0.23 13.8 
7.0 2.5 0.24 12.3 
9.5 3.0 0.32 16.3 

31. 1 62.2 0.34 203 
10.0 8.5 0.38 64.3 

2.2 4.4 0.30 23.5 
8.2 2.6 0.28 22.6 
2.7 5.1 0.31 28.9 
2.5 4.0 0.44 15.6 
2. 1 2.2 0.29 16.8 
2. 1 2.7 0.24 13.9 

18.8 15.8 0.44 2 230 
10. 1 3.0 0.33 10.0 

5.5 1.9 0.31 8.7 
3.5 2. 1 0.26 14.0 

2.2 5.5 0.32 64.3 
3.6 3.1 0.30 29.6 
3.5 2.0 0.25 11.9 
3.5 2.5 0.25 18.5 
127 16.2 0.32 489 

23.2 4.9 0.39 151 
2.1 2.4 0.25 15.0 
3.5 2.4 0.31 14.9 

17.3 38.8 0.34 2,880 
12.3 11.9 0.48 259 

7.6 3.0 0.30 27.1 
3.8 2.5 0.27 23.0 

Lead Zinc 

929 316 
804 182 

23.6 49.6 
43.7 51.8 

2.300 886 
2.060 597 

21.3 35.4 
6.1 39.6 
120 120 
9.5 31.5 
3.3 32.9 
9.2 41.9 

469 150 
96.2 60.4 
18.0 36.8 
10.2 36.0 
56.2 67.7 

4.4 36.7 
2.4 33.5 
1.3 29.3 

1 380 549 
26.8 36.2 

1.2 28.8 
4.1 31.9 

168 119 
62.4 69.7 

3.8 31. 1 
13.4 49.9 

2.860 511 
441 216 
2.8 39.7 
3.4 34.5 

988 280 
280 93.2 
5.7 32.3 
3.3 34.8 
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TABLE FS6-5 Page 3 of 4 

DEPTH PROFILES FOR METALS OF CONCERN18> 

BNR RAIL YARD 

Approximate 
Location Depth to Water"'! 
Number Cfaat basJ1111 

831 27.0 

833 28.1 

870 27.8 

899 27.2 

902 28.6 

911 27.9 

913 26.3 

953 24.9 

1394 28.1 

INTERIM FINAL 
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Depth 
(feat bgsJ1111 

0.5 
3.5 
5.5 
7.5 
0.5 
3.5 
5.5 
7.5 
0.5 
3.5 
5.5 
7.5 
0.5 
3.5 
5.5 
7.5 
0.5 
3.5 
5.5 
7.5 
0.5 
3.5 
5.5 
7.5 
0.5 
3.5 
5.5 
7.5 

0.5 
3.5 
5.5 
7.5 

0.5 
3.5 
5.5 
7.5 

Concentration Cmg/kgJ 

Antimony Arsenic Barylllum Copper Lead Zinc 

19.8 18.9 0.59 772 1,660 1,240 
10.6 3.7 0.48 154 260 87.5 

2.2 2.2 0.29 12.9 6.5 29.4 
3.5 2.5 0.26 12.1 1.8 30.1 

24.7 10.3 0.21 2.750 3,160 456 
3.6 4.6 0.36 177 264 80.3 
9.1 2.0 0.30 16.8 5.8 32.2 
2. 1 2.6 0.32 18.1 5.8 35.7 

93.7 64.9 0.63 9.700 13,900 7,530 
17.2 5.5 0.58 425 686 345 

3.5 2.0 0.26 13.7 2.8 33.6 
3.5 1.7 0.31 16.1 1.9 32.0 

49.1 36.8 0.52 681 14.100 1 230 
24.1 29.3 0.59 9.510 5.020 413 
323 41.9 0.80 27.300 12.900 492 
762 98.3 0.50 20,300 17,000 450 

28.8 12.9 0.23 179 1,340 310 
3.5 7.8 0.38 67.7 108 64.9 
3.6 1.6 0.29 13.1 4.4 29.6 
3.6 2.7 0.29 10.7 2.9 28.7 

491 25.9 0.60 1.160 17.300 1.350 
46.7 20.4 0.70 2.880 1.820 561 
21.6 45.0 0.46 681 2.540 345 
44.2 19.6 0.61 380 1,540 434 

28.5 20.3 0.37 686 2.450 1 390 
9.2 25.4 0.70 286 492 411 
3.7 2.5 0.35 30.9 33.5 37.8 
3.6 3.5 0.27 47.9 44.6 44.7 
_ ldl 28.2 1.2 189 526 344 
4.2 12.8 1.0 61.8 1 460 107 
3.5 4.2 0.53 17.6 4.6 27.2 
3.6 4.4 0.58 17.8 4.0 35.2 

12.2 22.9 0.52 141 382 187 
3.6 4.5 0.40 29.0 32.8 45.4 
2.1 3.4 0.36 26.1 5.7 41.6 
2.1 3.1 0.26 15.0 2.5 29.8 
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TABLE FS6-5 Page 4 of 4 

DEPTH PROFILES FOR METALS OF CONCERN 18 , 

BNR RAIL YARD 

Approximate Concentration (mg/kg) 
Location Depth to Wat.f"°" Depth Antimony Arsenic BaryWurn Copper Lead Zinc Number (feat bas)1 (feat bmi)'111 

1398 24.9 0.5 10.8 32.5 1.1 214 244 108 
3.5 3.9 6.9 0.97 50.0 56.3 52.7 
5.5 3.5 2.7 0.25 16.0 2.2 30.0 
7.5 3.5 3.3 0.49 23.6 3.1 39.9 

1399 17.7 0.5 12.1 46.9 0.56 221 1,630 630 
3.5 13.9 19.5 0.55 127 387 246 
5.5 3.6 4.6 0.35 28.6 25.1 45.9 
7.5 3.5 2.7 0.40 15.5 2.3 34.4 

(a) Source: Kennedy/Jenks Consultants (1993b,c). 
(b) Source: Kennedy/Jenks Consultants (1993d). Water levels represent the highest level recorded 

during the Groundwater Investigation. 
(c) bgs = Below ground surface. 
(d) Sample concentration was rejected . 
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Kennedy/J enks Consultants 

6.4.3.2 Alternative STF-1: No Action. Under this alternative, no action would be 

taken to reduce chemical concentrations in the soil or to reduce the potential for 

exposure to chemicals of concern. Residual risk, therefore, would remain 

unchanged from existing conditions. 

This alternative would include long-term groundwater monitoring. Groundwater 

monitoring is not expected to pose significant O&M problems. Wells could be 

easily replaced if they become unsuitable for sampling. Because chemical 

concentrations above cleanup levels remain onsite, a 5-year review would be 

required if this alternative is selected . 
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6.4.3.3 Alternative STF-2: Institutional Controls. Institutional controls would be 

effective for limiting human exposure to chemicals of concern. Deed restrictions 

would prohibit residential development and recreational use, as well as other 

activities that could lead to unacceptable exposure, such as excavation or potable 

use of groundwater. Educational programs will be used to inform site workers and 

nearby populations of issues associated with site development. 

The effectiveness of deed restrictions is expected to be high. The effectiveness of 

educational programs to deliver information and influence individual behavior will be 

variable throughout the targeted community. 

If this alternative is selected, a 5-year review would be required to evaluate ground

water data and the effectiveness of institutional controls. 

6.4.3.4 Alternative STF-3: Containment fActiveWnstjtutjonat Contro1s. This 

alternative further limits exposure to chemicals of concern relative to Alternative 

STF-2 by installing a cover over soil having concentrations of chemicals of concern 

above the active threshold concentrations. The containment system would prevent 

contact with chemicals of concern in soil. Institutional controls would support the 

integrity of the containment system and prevent exposure to chemicals of concern 

in soil due to excavation or other construction activities. Institutional controls also 

would prohibit exposure to chemicals of concern in groundwater by restricting 

groundwater use to non-potable applications. 

Physical containment would provide an effective means for reducing or eliminating 

(i .e., by eliminating exposure routes) the residual risks after remediation. The level 

of protection afforded is generally equivalent to that provided by the alternatives 

employing aggressive remediation~ :·· : 

not threatened by leaching of metals in soil, there is no demonstrated need for an 
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Table FS& 6 pFosonM a ooR'lpoFison of oFitl=tR'letio R'lean eo,einogonio ,islt an£4 load 

eenoent,ationo et tho gFound eurlaeo bofo,o and after FOR'lodiol ooti¥itioe. Riek 

eetiR'lotoe wore eoloulated booed on the oeroinogonio ol=toR'lieals of oenoorn to, tl=to 

eito (ereonie, bor','llik:IR'l, eeFoinogonio PAI-le, and PGBs) using Ok:lffaoo soil date 

oollootod during tl=lo RI (Konnody~Jonke Consultants 18831:J,o). 

Tobie FS6 6 sl=lowe tl=tot R'lean risks before reR'lediation O.o., eontoinment and 

iR'lpooition of institk:ltionol oontrols~ ore at ooooptehlo le¥ole (i.e., between 1 O~-Md 
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• 4-Q:!). MeaA leeEI eeA00AtratieAs befere romoEliatieA 0MeeeEI aggressi,..e thresholEI 

oeAoeAtratiens for Cases Ill, IV, V, aAEI VI at tho AmstoEI property. Aker 

romeEliatioA, moaA loaEI eeAeeAtratieAs are below aoti,..e threshold eeAooAtratieAs et 

ell 1:1Aits aAEI ere bele1N the reeiEleAtiel eleaA1:1p le\1el (360 mg,(kg) at the AmsteEi 

preporty aAEI TIP. IA aEIElitieA, moaA hai!arEI iAElieea before romoEliatieA are less 

• 

• 

thBA 1. 

Seil o§ovors are well-demonstrated and reliable physical measures that reduce risk 

by eliminating exposure routes. Inspections and appropriate O&M activities would 

be regularly performed to ensure the integrity of tho containment systems. 

If components of tho containment system required replacement, remedial workers 

could be exposed to chemicals of concern in the soil. Worker health could be 

adequately safeguarded by using personal protective equipment. 

Long-term management for this alternative also would include enforcing deed 

restrictions and continuing community educational programs. Groundwater moni

toring would be required to evaluate the effectiveness of the containment system. 

If this alternative is selected, a 5-year review would be required to evaluate ground

water data and tho effectiveness of the containment system and institutional 

controls. 

6.4.3.5 Alternative STF-4: Offsite Management Voit fAggressjye>tContajnment 

(ActjveWnstjtutjonal Controls. Offsite disposal, containment, and institutional 

controls would provide an effective means for reducing or eliminating residual risks. 

Table FS& 7 preseAto a eemparisoA ef arithmetie meaA relati\1e risk aAEI leaEI 

eeAeoAtratieAs iA st1rfaeo soil before aAEI after remeElial aoti¥itios for Caaee Ill 

thro1:1gh VII for '41tarnatitato STF 4 • 

after roMaEliatioA betweeA Caae Ill lthe greateat "1elt1Me ef aeil ta reMetate effaite~ 

aAEI Gaea VII ,the OMOllest \181UMO ef aeil ta F8M81i18 effaite) ia Aet aigAifieaAt .,..,hBA 

INTERIM FINAL 
28 February 1994 FS6-37 916055.14/fs3 



• 

• 

• 

Kennedy/Jenks Consultants 

eeFApering pereont deereeoeo. Fer OM&FAple, et tAe AFAotod property, tl:le pereeAt 

deereaoe in ffl0&n oareinegenie riolt io 16.7 pereent fer Caee Ill enEI 43.7 poreont fer 

Caso \Ill. Bv eofflparison, Teele FS6 6 shows that when oonteinfflent oleno is the 

ffleO~oEi of reffleEliatien, a 4 4 pereent seereaso in rislt is aohie¥oEL This eefflparioon 

insioatoe that effoito Eliepeeal ie not signifioant in lowering oite risk anEI l=loalth 

offeets le~•elo. Active remediation (i.e., containment) plays the key role through the 

elimination of exposure routes in reducing risk at the sit . 

Implementation of this alternative would have a high degree of effectiveness and 

permanence because soil having chemical concentrations exceeding aggressive 

threshold concentrations would be removed from the site and managed at a 

permitted disposal facility. However, the soil itself would not be permanently 

remediated because it is disposed of in a long-term storage facility. Containment 

would reduce the potential exposure to chemicals in soil remaining after aggressive 

remediation. 

I 

Because a containment system would be required, the adequacy and reliability of 

controls for soil having chemical concentrations above active threshold concentra

tions and cleanup levels would be the same as for Alternative STF-3 (see Section 

6.4.3.4) . A 5-year review would be required under this alternative to evaluate 

groundwater data and the effectiveness of the containment system and institutional 

controls . 

6.4.3 .6 Alternative STF-6: Offsite locineratjon and Aboyeground Solidification 
<Aggressiye){Containment <Active)/lnstitutional Controls. Risk reduction for this 

alternative would be the same as presented above for Alternative STF-4-efl& 

Sl,;Jfflffl&rized in Table FS6 7. The same volumes are treated under Alternative STF-6 

as would be disposed offsite under Alternative STF-4, and the onsite containment 

system would limit exposure • 
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Based on testing (Kennedy/Jenks Consultants 1994a), solidification is expected to 

meet reasonable performance specifications and to resist leaching for the long-term 

(e.g., limiting leaching based on TCLP testing to less than 5.0 mg/L). The contain

ment system and institutional controls are expected to help maintain the integrity of 

the solidified material. Because the containment system would cover the solidified 

material, it would protect the solidified material from deterioration due to site 

activities (i.e., commercial or industrial operations). Even if solidified material 

experienced deterioration, chemicals of concern in the solidified material would not 

pose a risk to groundwater because of low leachability. Thus, the adequacy and 

reliability of controls for this alternative would concern the containment system and 

institutional controls. Evaluation of these controls is presented in Alternative STF-3 

(Section 6.4.3.4). 

If this alternative is selected, a 5-year review would be required to evaluate ground

water data and the effectiveness of the containment system and institutional 

controls . 

6.4.4 NCP Primary Balancing Criterion: Reduction in Toxicity, Mobility, or 
Volume 

6.4.4.1 Alternatjve STF-1; No Actjon. This alterative does not include treatment. 

Chemical toxicity, mobility, or volume would not change except through natural 

processes. 

6.4.4.2 Alternatjye STF-2: lostjtutjonal Controls. This alternative does not include 

treatment. Chemical toxicity, mobility, or volume would not change except through 

natural processes. 

6.4.4.3 Alternative STF-3; Containment <Active)flnstitutional Controls, This 

alternative does not include treatment. Chemical toxicity and volume would not 

change except through natural processes . 
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6.4.4.4 Alternative STF~4: Offsite Management Unit <AaaressiveUContainment 

1Actjvel/1nstjtutional Controls. Treatment may be involved with this alternative if 

the disposal facility requires solidification to meet land ban restrictions. For conser

vative cost estimating purposes, offsite disposal is assumed to be at a permitted 

hazardous waste landfill and that 50 percent of soil removed from the site will 

require solidification for offsite disposal . Solidification binds chemicals of concern 

in a matrix that limits mobility. Solidification also decreases chemical concentra

tions through an increase in volume caused by the addition of the solidification 

reagents. 

Offsite disposal should be the least favored remedial alternative when practicable 

onsite treatment technologies are available (CERCLA Section 1 21 (b)( 1 )l. Off site 

disposal would transfer wastes to a facility where mixing of waste streams could 

promote leaching, making the material a greater threat to the environment. 

6.4 .4.5 Alternatjve STF-6; Offsita Incineration and Aboveground soHdjficetion 

<Aggressjye)/Contajnment <Actjye)tlnstjtutjonat Controls. Offsite incineration end 

solidification would be used in this alternative to treat soil having chemical 

concentrations above the aggressive remediation threshold concentrations. ·· 

reduce exposure potential, limit mobility and leachability, and decrease chemical 

concentrations through an increase in volume as described in Section 6.4.4.4. The 

volumes of soil that would be treated under this remedial alternative are shown in 

Table FS3-1. Treatment involving ·:~-- y ~ ®.f · Lr " -: :. · olidification meets 

the statutory requirement to include treatment as a principal element in the 

remediation . 
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6.4.5 NCP Primary Balancing Criterion: Short-Term Effectiveness 

6.4.5.1 Alternative STF-1; No Action. Groundwater monitoring would not signifi

cantly impact the community, remedial workers, or the environment. 

6.4.5.2 Alternatjye STF-2; Institutional Controls. Implementing deed restrictions, 

educational programs, and collecting groundwater samples would not significantly 

impact the community, remedial workers, or the environment. Routine protective 

measures would control exposure risks that remedial workers could encounter 

during groundwater monitoring. 

The estimated time until remedial action objectives .. _: 

approximately 6 months. Groundwater monitoring would continue for up to 6 

years. Additional requirements for groundwater monitoring, if any, would be 

determined at the 5-year review . 

6.4.5.3 AIJernatjva STF-3: Containment <Actjve}flnstjtutiooal contro!s. Installation 

of a cover would not adversely affect the community, remedial workers, or environ

ment in the short-term. Use of water during earth-handling activities would control 

fugitive dust. Remedial workers would control their exposure to chemicals of 

concern in soil by using protective clothing and respirators (if required). Equipment 

would be washed to prevent overland tracking of chemicals of concern offsite. 

Trucks bringing cover materials to the site may cause higher then usual levels of 

noise and vehicular emissions. This situation would be temporary, and the impact 

would not significantly affect the community because the site is in an industrial 

area where heavy vehicular traffic is common. Controls can be implemented to 

minimize chemicals of concern in soil from migrating to surface water . 
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The estimated time until remedial action objectives are achieved is approximately 

onths. Groundwater monitoring would continue for up to 5 years. 

Additional requirements for groundwater monitoring, if any, would be determined at 

the 5-year review. 

6.4.5.4 Alternative SIE-4i Offsite Management Voit <Aggressiye)!Containment 

IActiye)flnstitutjonal Controls. Table FS6·6 presents estimates of time and trans

portation figures for excavation and offsite disposal of the soil volumes presented in 

Table FS3-1. 

Approximately 3 months to 5 years would be required to complete the soil excava

tion, removal, and replacement activities at the site, depending on the aggressive 

threshold concentration. Excavation requirements are constrained by sampling 

efforts to define the limits of the excavation. An additional 6 to h '. months will be 

, ' installation of the cover after the excava-

tion and soil replacement has been completed. Actual time for completion will vary 

depending on the number of work crews, site restrictions. and stoppages due to 
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TABLE FS6-6 

ESTIMATES OF REMEDIATION TIME AND TRUCKLOADS 
FOR OFFSITE DISPOSAL 

Volume Estimated Time for Actual Required 
Case1• 1 (cy)lbl Remediation 1Years)101 Truckloadstdl Total Truck MIies 

Ill 138.000 4.7 9,095 5,457,000 
IV 112.000 3.8 7,382 4,429,200 
V 83,700 2.8 5,617 3,310,200 
VI 64,700 2.2 4,264 2,558,400 
VII 19,000 0.6 1,252 751,200 

tlU - ta nu ~ '""ll . ..;- . > -~ ~ •' . . :,;:._. ::: ... .:: l' ,~UL 

(a) Based on aggressive threshold concentrations presented in Table FS2-5 . 
(b) Based on volumes presented in Table FS3-1. 
(c) Based on 1 7 .5 cubic yards per hour, 36 hours per week, 4 7 weeks per 

year (reflects 90 percent equipment availability). 
(d) Based on 22 tons per truckload and 1.45 tons per cubic yard . 
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weather, strikes, and other unforeseen circumstances. Selection of Case Ill would 

require the longest period of construction time and Case VIII the shortest. In all the 

examples of short-term risk during construction, the risk would increase with the 

amount of time required for construction. 

During remedial action, significant disturbance would occur in the community 

because of the movement of personnel and equipment. Risks to workers include 

contact with chemicals of concern in soil and working around physical hazards such 

as heavy equipment and deep excavations. Health risks to workers could be 

minimized, but not eliminated, through the use of standard health and safety 

practices established for soil removal activities at hazardous waste sites. 

Trespassers would be at greater risk than workers because they would not have the 

protection afforded by personal protective equipment and health-and-safety training 

required for workers, and they would be exposed to the same physical hazards, 

especially during hours when remediation is not occurring . 

During remediation, it is possible that soil having chemicals of concern could be 

distributed through fugitive dust emissions or losses resulting from the excavation 

and transport of soil. Materials handling and repeated soil transfers could increase 

the street dust loadings via vehicle resuspension. Workers, trespassers, and the 

community could come into contact with this soil. 

Transportation of materials offsite would have increased risks of injuries and 

fatalities from vehicular accidents. Transport to Arlington, Oregon for disposal 

involves round-trip mileage of approximately 600 miles for each load. The 

increased traffic and heavy equipment movement represent significant risks to 

community residents as well as remedial workers. Other transportation impacts to 

the community include damage to roads from heavy equipment traffic and overload

ing the capacity of the local traffic system . 
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Some short-term risks are possible from damaging underground utility lines during 

excavation. Possible risks of utility line contact could be minimized by identifying 

the likely locations of these lines prior to construction. 

Exposure of soil having chemicals of concern during excavation would also tend to 

increase the potential for erosion and the migration of chemicals of concern to 

stormwater runoff. Disturbance of habitat would also occur, but the habitat can be 

replaced with a soil cover. 

Short-term risks would be greatest for Cases involving the highest volume of soil 

removal. Under Casas Ill and IV, excavation would proceed to a significant depth, 

likely requiring shoring. The need for shoring presents problems associated with 

physical hazards to site workers and trespassers. Under Cases Ill, IV, V, and VI 

significant excavation activities would be necessary in areas directly adjacent to the 

site boundary, placing offsite populations at significant risk from dust generation 

and physical hazards. Case· VII f ,· I present minimal short-term risk because 

most site activities are internal to the site and minimize the depth of excavation. 

6.4.5.5 Alternative SJF-6: Offsite lncjneration end Aboyearound Solidificatjon 
IAgaressive>IContainment (Activewnstitutional Controls. This alternative would 

take approximately the same length of time presented for Alternative STF·4 

(Section 6.4 .5.4). Solidification production rates are similar to those for excavation 

shown in Alternative STF-4 (EPA 1990m, 1991 I). Because excavation can be 

performed at about the same rate as solidification, the two operations can be 

performed concurrently. Actual time for completion will vary depending on the 

Case selected; the number of work crews, site restrictions, and stoppages due to 

weather and strikes; as well as other unforeseen circumstances . 
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• Selection of Case Ill would require the longest period of construction time, and 

Case VIII the shortest. In all the examples of short-term risk during construction, 

the risk would increase with the amount of time required for construction. There

fore, the least short-term risk would be involved with selection of the highest 

aggressive threshold concentrations (Case VIII). 

• 

• 

There would be fewer short-term impacts (e.g., traffic accidents and fatalities) 

associated with transportation under Alternative STF-6 when compared to 

Alternative STF-4 due to the elimination of offsite disposal. The main transportation 

impacts to the community under Alternative STF-6 include damage to roads from 

heavy equipment traffic and overloading the capacity of the local traffic system 

involved with bringing solidification materials to the site. Otherwise, short-term 

impacts are similar to these discussed for Alternative STF-4 • 

6.4.6 NCP Primary Balancing Criterion: lmplementabUlty 

6.4.6.1 Alternatjye STF-1: No Action. Existing groundwater monitoring wells 

could be used to collect groundwater samples, and new wells also could be readily 

installed, if required. The wells could be reliably operated for long periods of time 

without extensive maintenance activities. Specialists are available for collecting 

and analyzing groundwater samples and for installing new wells. 

6.4.6.2 Alternative STF-2: lostitutjonal Controls. Institutional controls could be 

readily implemented. Institutional controls would not obstruct future remedial 

actions, if required. Restrictions on property and groundwater use could be readily 

implemented. Educational programs also could be developed to educate community 

members and workers on prohibited activities and site risks. Groundwater monitor

ing considerations are discussed in Alternative STF-1 (Section 6.4.6.1 ) . 
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• 6.4.6.3 Alternative STF-3: Containment <Active){lnstitutional Controls. Soil and 

asphalt covers are reliably and readily constructable. The covers could easily be 

removed if future remedial actions required excavation of subsurface soil. 

Implementation of institutional controls and groundwater monitoring considerations 

are discussed in Alternative STF-2 (Section 6.4.6.2) . 

• 

• 

6.4.6.4 Alternative STF-4: Offsjte Management Voit (Aggressiyel/Containment 
CActjye)/)nstjtutjonal Contro!s. Excavation, transportation, and disposal of soil 

having chemical concentrations above the aggressive remediation thresholds are 

generally feasible and implementable. Equipment and methods that would be used 

are common to construction activities. However, shoring would be required for 

Cases involving the highest volumes of soil removal, which could result in 

implementation problems. 

In addition, in Cases involving lower aggressive thresholds, it will be more difficult 

to define areas of soil requiring aggressive remediation. The STF RI Report 

(Kennedy/Jenks Consultants 1993a) reports that the distribution of chemicals of 

concern in soil at the site is patchy, with no apparent concentration gradients. For 

example, the distribution of lead in surface soil shows some grids having lead 

concentrations exceeding 10.000 mg/kg adjacent to grids having lead 
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concentrations less than 610 mg/kg (see Figure FS6-1 ). Except for localized areas 

in the BNR Dismantling Yard and Amsted property, distribution of lead is erratic. 

Volumes of material potentially requiring aggressive and ect•ve remediation were 

identified using computer techniques that interpolated between sample 

concentrations. While this method was believed to be adequate for FS purposes, 

the distribution of chemicals of concern would seriously complicate efforts to 

delineate areas for actual remediation. Samples collected during remedial design 

would likely show that only small, isolated, and irregularly shaped areas would 

require remediation. Efforts to delineate these areas would require extensive and 

time-consuming efforts to collect and analyze samples and statistically determine 

exact volumes for offsite disposal. 

Backfilling excavated areas with clean fill material and installation of covers for 

areas requiring active remediation could impede future actions (if required). 

However, the backfill material and cover could be removed without considerable 

difficulty. 

Specialists, equipment, and landfill space are available for performing the actions in 

this remedial alternative. Implementability concerns associated with . on 

the cover installation, use of institutional controls, and groundwater monitoring are 

discussed in Alternative STF-3 (Section 6.4.6.3). For Cases involving higher 

volumes of soil removal. additional landfill space would be required. These volumes 

of soil could limit landfill space for other ongoing waste streams. 

6 .4.6.5 Alternative STF-6: Otfsite locineration and Aboveground Solidification 
IAggressjye)/Containment <Activewnstitutjonal Controls. Actions in this alternative 

would include excavation, delineation of volumes of material, 

solidification, ,m,;. : ... backfilling, and installing protective covers. 

Except for solidification ~ , the equipment and methods that would be 
. """' 

used ere common to construction activities. Based on testing, solidification is 

expected to be readily implementable. However, delineation of volumes of material 
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would encounter the same difficulties described in Alternative STF-4 (Section 

6.4.6.4) and these difficulties would increase with Cases involving the greatest 

volumes of soil (lower aggressive threshold concentrations). Cases involving 

significant excavation activities and shoring (Cases Ill, IV, V, and VI) would be more 

difficult than Cases involving less soil excavation (Cas · I 'i. · ,· . ). 

Specialists, equipment, onsite space, and incinerator capacity are available for 

performing the actions in this remedial alternative. Implementation of institutional 

controls and groundwater monitoring considerations are discussed in Alternative 

STF-2 (Section 6.4.6.2). 

6.4. 7 NCP Primary Balancing Criterion: Cost 

Table FS6-7 presents a summary of costs for remedial alternatives for the other 

areas of the STF site. Appendix FS-F contains the detailed cost estimates. Costs 

are considered order-of-magnitude ( + 50 percent, -30 percent) estimates and were 

developed using numerous assumptions provided in the detailed estimates. 

6.4.8 Summary of Detailed Analysis 

Table FS6-8 presents a summary of the detailed analysis of remedial alternatives for 

other areas of the STF site . 
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SUMMARY OF COSTS FOR STF REMEDIAL ALTERNATIVES 

Altemadve1al Capital Costs O&M Costs Total Costs 

STF-1 None 371,000 371,000 
STF-2 10,000 450,000 460,000 

Aggressive 
Volume Area In-Place Containment Consolidation a,d Containment 

Altematlve1al Case (cyJ 
Active Area 

(acresJ (acresJ Capital Costs O&M Costs Total Costs Capital Costs O&M Costs 

STF-3 NAlbl NA 44.9 6,566,000 1,970,000 l,..536~ClQ9 8,564,000 1,574,000 

STF-4 Ill 138,000 21.4 27.9 67,410,000 1,448,000 58,858;000 58,976,000 893,000 
IV 112,000 16.9 32.4 47,976,000 1,586,000 49,561,000 49,825,000 913,000 
V 83,700 12.6 35.2 37,464,000 1,672,000 39,136,000 39,472,000 943,000 
VI 64,700 8.8 38.6 30,557,000 1,777,000 32,334,000 32,736,000 997,000 
VII 19,000 2.3 41.8 13,435,000 1,875,000 15,310,00_Q 16,821,000 1,005,000 ---
VIII 7,800 1.6 42.9 9,324,000 1,909,000 11,233,000 11,742,000 1,047,000 

STF-6 Ill 138,000 21.4 50.3 39,805,000 2,861,000 42,666,000 42,041,000 2,449,000 
IV 112,000 16.9 49.8 33,693,000 2,709,000 36,402,000 35,912,000 2,293,000 
V 83,700 12.6 48.5 26,969,000 2,621,000 29,490,000 29,160,000 2,090,000 
VI 64,700 8.8 47.6 22,394,000 2,390,000 24,784,000 24,514,000 1,990,000 
VII 19,000 2.3 44.9 11,496,000 2,070,000 13,566,000 13,523,000 1,674,000 
VIII 7,800 1.6 44.9 8,953,000 2,011,000 10,964,000 10,979,000 1,616,000 

(al Alternative STF-1: No Action. 
Alternative STF-2: Institutional Controls. 
Alternative STF-3: Containment (Activel/lnstitutional Controls. 
Alternative STF-4: Offsite Management Unit (Aggressivel/Containment (Activel/lnstitutional Controls. 
Altemative STF-6: Offsite Incineration and Aboveground Solidification (Aggressivel/Containment (ActiveJ/lnstitutional Controls. 

(bl NA = Not applicable. 

INTERIM FINAL 
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Total Costs 

1.0,!3J...Q09 

59,869,000 
50,738,000 
40,415,000 
33,733,000 
16,826,000 
12,789,000 

44,490,000 
38,205,000 
31,250,000 
26,504,000 
15,197,000 
12,594,000 
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Criterion 

Overall Protection of 
Human Health and the 
Environment 

Compliance with ARARs 

Long-Term 
Effectiveness and 
Permanence 

Reduction in Toxicity, 
Mobility, or Volume 

INTERIM FINAL 
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STF-1 
No Action 

Does not provide for 
additional protection 
compared to current 
conditions. 

Does not address 
chemical-specific AAARs. 

:Residual risk remains 
unchanged from current 
conditions. 

Treatment not included. 

TABLE FS6-8 

SUMMARY OF DETAILED EVALUATION FOR 
REMEDIAL ALTERNATIVES FOR OTHER AREAS OF THE STF SITE 

STF Alternatives 

STF-2 STF-3 STF-4 
Institutional Controls Containment Offslte Management Unit 

Institutional controls would limit site use to Risks associated with industrial scenario Disposal of soil reduces residual risk. 
industrial activities. Risk typically generally within acceptable ranges or Cover and institutional controls 
acceptable under industrial scenario. levels. Cover and institutional controls protective of human health and the 
Institutional controls used to limit exposure effective in limiting exposure to chemicals environment. Risk reduction under 
to chemicals of concern in site media. of concern. all Cases is similar. 

Would achieve some chemical-specific Cover anC: institutional controls address Offsite disposal, cover, and institutional 
ARARs through institutional controls!ii chemical-1.pecific ARARs by eliminating controls would achieve chemical-
itfflqjl~fl~~,ml'1f' 'fifiilJ~a,zd111 ti§f~~)if~tffl}1fi.VA"~ ~eX osure f8Y-86. s ecif ic ARAAs~jtif}IJffiliiJtfff':~ffi.it~ffl:I: ~ .., ..... . v ... ,: . . -.... v.;;..: • • ~¼ .-:-... o: ..... • ................. :<~ w ~- . ~;: .. ~- -~~.:..".\.-. ·(;,=....,.,.," ·•...:-... ,:~;· ,,/ .-..., · 'vN.•,,.,.$.f .~'\; • ,,.,:,.,..,,,.. .. 1~ ....... ; p •,..;BM">"• ·:-,.:.«j ffif '"lr ·,•~•:•: .;.•.w,.•,v,-,,., . ..-•.w,.,.,-. .... w,w 
Other ARARs achievable. Other ARJ~As achievable. ~ ::, ~··:: :Ji~"- ~-::~ · ··". Other ARARs .->.·-·· .• ::,.:;..,'!,x,n. •• wn.. . ~ .. (>>-:-: • .:vx ... AV ... 

achievable. 

Residual risk generally within acceptable Risks under industrial scenario generally Offsite disposal, cover, and institutional 
range or level for industrial scenario. within acceptable range or levels. Cover controls reduce or eliminate r'3sidual risk 
Groundwater not at risk from chemicals In and institutional controls would manage (through removal of chemical:; of 
soil. Adequacy and reliability of risks over the long-term. Cover requires concern and elimination of exposure 
institutional controls dependent upon ongoing maintenance. Long-term routes). Long-term management and 
enforcement of deed restrictions and monitorinQ required. monitoring still required. Res·dual risk 
continuous educational efforts. nearly equivalent under all aggressive 

threshold cases. 

Treatment not included. Treatment not included. Treatment may be required tc meet land 
ban requirements in off site facility. 
More material treated with lower 
aggressive threshold concentrations. 

Page 1 of 2 

STF-6 
Aboveground Solldrtlcatlon 

Treatment, cover, and insti.tutional 
controls reduce potential exposure. 
Risk reduction under all Cases is 
similar. 

Treatment, cover, and insti,tutional 
would achieve chemical-specific 
AAARs~tw;~JlffiffifiiqJ( "']i~°'ttil l}ll .. ,·~·,t;;-..,:; .. -,;::::,,~,-~:::-i:,.,,~,,,;. JPJL .. lL .. w ... 

.. -fiW ·-:,t ·· f':!e.x}'f·s···,r Other AAARs 
.<.v.~,;.:,1/.-:rX X :v .. ~y;.,,,.~•MV ,:;,:l »it§ 
achievable. 

Treatment, cover, and insti:tutional 
controls reduce or eliminate residual 
risk (through treatment of chemicals of 
concern and elimination of exposure 
routes). long-term management and 
monitoring required. Residual risk 
nearly equivalent under all aggressive 
threshold cases. 
Treatment reduces mobility but 
increases volume of solidified material. 
More material treated with lower 
aggressive threshold concentrations. 
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Criterion 

Short-Term 
Effectiveness 

Implementability 

Total Present Worth ( $ l 
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·-

STF-1 
No Action 

No significant effects. 

. 

Readily implementable. 

371,000 

TABLE FS&-8 

SUMMARY OF DETAILED EVALUATION FOR 
REMEDIAL ALTERNATIVES FOR OTHER AREAS OF THE STF SITE 

STF Alternatives 

STF-2 STF-3 STF-4 
lnstltutlonal Controls Containment Offslte Management Unit 

No significant effects. Remedial time No significant effects. Remedial time Short-term risks increase with greater 
frame: 6 months. frame: 12-16 months. volumes of soil requiring aggrassive 

remediation. Remedial time frame: 0.6-
6 years depending on aggressive 
threshold concentration. Cases Ill 
through VI involve significant 
excavation and dust generaticn in areas 
near offsite properties. In addition, 
shoring and truck traffic present risks to 
remedial workers, trespassers, and the 
local community. Cases VII and VIII 
present minimal excavation activities 
interior to the site, thus minimizing 
short-term risks. 

Readily implementable. Readily implementable. Common construction technologies 
used; difficult to delineate areas 
requiring excavation. Implementation 
more difficult as aggressive threshold 
concentration decreases. Significant 
shoring is necessary under Cases Ill 
through VI. 

460,000 8,536,000-10, 138,000 11,233,000-59,869,000 

Page 2 of 2 

STF-6 
Aboveground Solldlflcatlon 

Short-term risks increase with greater 
volumes of soil requiring aggressive 
remediation. Remedial time frame: 
0.6-6 years depending on aggressive 
threshold concentration. Cases Ill 
through VI involve significant 
excavation and dust generation in 
areas near off site properties. In 
addition, shoring and truck traffic 
present risks to remedial workers, 
trespassers, and the local community. 
Cases VII and VIII present minimal 
excavation activities interior to the 
site, thus minimizing short-term risks. 

Common construction technologies 
used; difficult to delineate areas 
requiring excavation. Implementation 
more difficult as aggressive threshold 
concentration decreases. Significant 
shoring is necessary under Cases Ill 
through VI. 

10,964,000-44,490,000 
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7.0 COMPARATIVE ANALYSIS OF ALTERNATIVES 

This section presents a comparative analysis of the alternatives evaluated in 

Section 6.0. 

7. 1 PIONEER BUILDERS SUPPLY 

This section presents a comparative analysis of the remedial alternatives for Pioneer 

Builders Supply: 

• Alternative PBS-1 - No Action 

• Alternative PBS-2 - In-Place Containment 

• Alternative PBS-4 - Aboveground Vapor Extraction and Groundwater 

Treatment 

• Alternative PBS-6 - In Situ Vapor Extraction and Air Sparging. 

7. 1. 1 Overall Protection of Human Health and the Environment 

Alternative PBS-1 (No Action) would not achieve cleanup levels, and the potential 

for contact with chemicals of concern in soil and groundwater would remain 

unmitigated. 

Alternative PBS-2 (In-Place Containment) would reduce infiltration and the subse

quent leaching of chemicals of concern from soil to groundwater through installa

tion of an asphalt cover. The cover and institutional controls would also reduce the 
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potential for exposure to subsurface chemicals of concern by physically containing 

soil and imposing deed restrictions that would limit groundwater use to non-potable 

applications. Alternative PBS-2 (In-Place Containment) would not significantly 

impact the community, remedial workers, or the environment during remediation. 

Alternative PBS-4 (Aboveground Vapor Extraction and Groundwater Treatment) and 

Alternative PBS-6 (In Situ Vapor Extraction and Air Sparging) provide the greatest 

degree of overall protection of human health and the environment when compared 

to other alternatives. These alternatives would use treatment to address the 

principal threats in soil and groundwater. The potential source of chemicals of 

concern in groundwater would be eliminated. Chemical concentrations in remedi

ated groundwater are expected to be below MCLs. 

If either of these alternatives (PBS-4 or PBS-6) were implemented successfully, 

long-term management controls would not be required. However, the groundwater 

extraction process in Alternative PBS-4 may not be as effective as in situ treatment 

(Alternative PBS-6) in reducing concentrations of chemicals of concern in ground

water to levels that would be below MCLs or other cleanup levels. Alternatives 

PBS-4 (Aboveground Vapor Extraction and Groundwater Treatment) and PBS-6 (In 

Situ Vapor Extraction and Air Sparging) are not expected to significantly impact the 

community, remedial workers, or the environment during remediation. 

7 .1.2 Compliance with ARARs 

Alternative PBS-1 (No Action) would not meet or in any way address most ARARs, 

including drinking water standards. The containment and institutional controls 

comprising Alternative PBS-2 (In-Place Containment) would not strictly comply with 

many ARARs, but would address environmental or public health concerns 

associated with them by limiting exposure to chemicals of concern. For example, 

groundwater use (if any) would be limited to non-potable applications • 
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Alternatives PBS-4 (Aboveground Vapor Extraction and Groundwater Treatment) 

and PBS-6 Un Situ Vapor Extraction and Air Sparging) would comply with or 

otherwise address ARARs. The vapor extraction systems in these alternatives 

would address MCLs through source control. Extraction and aboveground treat

ment in Alternative PBS-4 and air sparging in Alternative PBS-6 would address 

chemicals of concern in groundwater. Institutional controls would address require

ments for other site cleanup levels (e.g ., MTCA cleanup levels). ARARs for 

remedial workers, community, and environment would be met. Other action

specific ARARs, including discharge requirements associated with Alternative PBS-4 

(Aboveground Extraction and Groundwater Treatment} also could be achieved. 

7 .1.3 Long-Term Effectiveness and Permanence 

Residual risks in Alternative PBS-1 (No Action) would remain unchanged from 

existing site conditions because the remaining source of risk would not be 

addressed. The cover and institutional controls in Alternative PBS-2 (In-Place 

Containment) would reliably reduce long-term risks by eliminating exposure routes. 

However, by not addressing chemicals of concern in soil and groundwater, long

term management requirnments would be necessary (e.g., inspection and repair or 

replacement of the cover and enforcement of the institutional controls). Long-term 

groundwater monitoring also would be required. 

Aboveground vapor extraction (Alternative PBS-4) and in situ vapor extraction 

(Alternative PBS-6) are expected to meet performance specifications for soil (i.e., 

reducing voe concentrations below levels that would cause groundwater concen

trations to exceed MCLs). Groundwater treatment in both alternatives also is 

expected to meet performance specifications. However, groundwater extraction, a 

component in Alternative PBS-4, is expected to take a long time to meet the low 

MCLs. After treatment, residual levels of chemicals of concern in soil and ground

water are expected to be below MTCA cleanup levels for soil and MCLs for 

groundwater. 

INTERIM FINAL 
28 February 1 994 FS7-3 916055.14/fs3 



• 

• 

• 

Ken edy/Jenks Consultants 

If Alternatives PBS-4 or PBS-6 are implemented successfully, onty institutional 

controls would be required for addressing regional groundwater conditions and 

restricting groundwater use to non-potable applications if site cleanup levels are not 

achieved. 

7. 1 .4 Reduction in Toxicity. Mobility, or Volume 

Alternatives PBS-1 (No Action) and PBS-2 (In-Place Containment) do not involve 

treatment that would reduce the toxicity, mobility, or volume of the chemicals of 

concern. However, the in-place containment system in Alternative PBS-2 (In-Place 

Containment) would reduce surface water infiltration and the subsequent leaching 

of chemicals of concern from soil to groundwater. 

Alternatives PBS-4 (Aboveground Vapor Extraction and Groundwater Treatment) 

and PBS-6 (In Situ Vapor Extraction and Air Sparging) use treatment to significantly 

reduce the toxicity, mobility, and volume of chemicals of concern in soil and 

groundwater. Concentrations of chemicals of concern in approximately 2,400 

cubic yards of material would be reduced to levels that would not impact 

groundwater. Chemicals of concern in groundwater would be remediated to 

concentrations below MCLs. The percent reduction in chemical concentrations 

based on groundwater treatment range from approximately 30 percent (for ethyl 

benzene) to 99 percent (for benzene) (see Section 6.2.4.3). 

7.1.5 Short-Term Effectiveness 

Alternatives PBS-1 (No Action) and PBS-2 (In-Place Containment) would not have 

significant short-term impacts because remedial actions are not extensive or long· 

lasting. Alternative PBS-4 (Aboveground Vapor Extraction and Groundwater 

Treatment) potentially could have the most significant short-term impacts when 

compared to other alternatives because it involves excavation, aboveground 
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treatment, and groundwater extraction, treatment, and discharge. Excavation and 

aboveground treatment could allow VOCs to volatilize, and generate fugitive dust. 

However, if necessary, both volatilization and fugitive dust could be controlled. 

Wells could be installed without significant short-term impacts, and groundwater 

extraction would not adversely affect the community or remedial workers. Ground

water extraction also would not deplete or degrade the aquifer. Groundwater 

treatment systems would not pose significant risks, and discharging treated water 

also would not threaten human health and the environment if MCLs are achieved. 

Alternative PBS-6 (In Situ Vapor Extraction and Air Sparging) would have less of a 

short-term impact when compared to Alternative 4 (Aboveground Vapor Extraction 

and Groundwater Treatment) because soil is not excavated and groundwater is not 

extracted for aboveground treatment and discharge. Installation of wells and 

operation of the air injection and vapor extraction systems would not significantly 

affect human health or the environment . 

7. 1 .6 Implementability 

All alternatives can be readily implemented. Alternative PBS-1 (No Action) would 

be the easiest remedial action to implement because it only involves groundwater 

monitoring. Alternative PBS-2 (In-Place Containment) would be the second easiest 

alternative to implement, followed by Alternatives PBS-6 (In Situ Vapor Extraction 

and Air Sparging) and PBS-4 (Aboveground Vapor Extraction and Groundwater 

Treatment). Alternative PBS-4 (Aboveground Vapor Extraction and Groundwater 

Treatment) has the most complex technical components to address because it 

involves excavation; aboveground treatment; and groundwater extraction, treat

ment, and discharge. The groundwater extraction process would require modeling 

and field operation data to determine proper well configuration, spacing, and 

operating conditions. However, the process options associated with this alternative 

are common remedial measures that could be implemented without difficulty . 
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Alternative PBS-6 (In Situ Vapor Extraction and Air Sparging) involves in situ vapor 

extraction, which is a well-demonstrated technique for addressing VOCs in subsur

face soil. However. the remedial alternative also includes air sparging, which is an 

innovative technology. These process options require field operation data to 

determine proper well configuration, spacing, and operating conditions. 

7.1.7 Cost 

Table FS7-1 summarizes costs for remedial alternatives for Pioneer Builders Supply. 

Appendix FS-F contains detailed costs estimates. Alternative PBS-4 (Aboveground 

Vapor Extraction and Groundwater Treatment) has the highest total cost (i.e., 

between $1.4 million and $2.9 million, depending on the length of the operating 

period). O&M costs could be significant under Alternative PBS-4 because 

groundwater extraction and treatment systems typically are not effective for 

achieving low chemical concentrations in aquifers. Treatment could continue for 

decades. Alternative PBS-6 (In Situ Vapor Extraction and Air Sparging) has the 

next highest total cost at $768,000, followed by Alternatives PBS-2 (In-Place 

Containment) and PBS-1 (No Action) at $106,000 and $56,000, respectively. 

7 .1.8 Summary of Comparative Analysis 

Table FS7-2 presents a comparative analysis summary of the non-cost threshold 

and balancing criteria for each alternative for Pioneer Builders Supply. 

7.2 TACOMA CITY LIGHT ORY WELLS 
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TABLE FS7-1 

SUMMARY OF COSTS FOR REMEDIAL ALTERNATIVES 
FOR PIONEER BUILDERS SUPPLY 

Alternative1•1 Capital Costs ( $) O&M Costs ($J1b1 Total Costs ( $ J1b1 

PBS-1 

PBS-2 

PBS-4 

PBS-4 

PBS-4 

PBS-6 

(a) Alternative PBS-1: 
Alternative PBS-2: 
Alternative PBS-4: 

Alternative PBS-6: 

(b) Present worth. 

None 56,000 56,000 

8,000 98,000 106,000 

633,000 838,000101 1,471,000 

633,000 1,408,0001dl 2,041,000 

633,000 2,262,000181 2,895,000 

456,000 312,000lfl 768,000 

No Action. 
In-Place Containment (Active)/lnstitutional Controls. 
Aboveground Vapor Extraction (Aggressive)/Groundwater 

. Extraction, Carbon Adsorption, and Discharge to Storm 
Sewer (Aggressive)/lnstitutional Controls. 
In Situ Vapor Extraction and Air Sparging (Aggressive)/ 
Institutional Controls. 

(c) Operating period assumed to be 5 years. 
(d) Operating period assumed to be 10 years. 
(e) Operating period assumed to be 20 years. 
(f) Operating period assumed to be 2 years . 
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TABLE FS7-2 

SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES 
FOR PIONEER BUILDERS SUPPLY 

Overall Compliance Long-Term Reduction In Toxicity, 
Protection with ARARs Effectiveness Mobility, or Volume 

Pioneer Builders Supply Altematlves 

Alternative PBS-1 
No Action - - - 0 

Alternative PBS-2 
In-Place Containment/Institutional Controls 0 0 0 0 

Alternative PBS-4 
Aboveground Vapor Extraction/Groundwater 
Extraction, Treatment, and Discharge/Institutional + + 0 + 
Controls 

Alternative PBS-6 
In Situ Vapor Extraction/Air Sparging/lnstitutional + + + + 
Controls 

Short-Term 
Effectiveness 

0 

+ 

0 

0 

+ Alternative substantially addresses criteria or does not present short- or long-term risk or difficulty to implement compared to other alternatives. 
0 Alternative can address criteria with some impact. 
- Alternative will have difficulty addressing criteria or presents short- or long-term risk or difficulty to implement compared to other alternatives. 
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7 .3 OTHER AREAS OF THE STF SITE 

This section presents a comparative analysis of the remedial alternatives for other 

areas of the STF site: 

• Alternative STF-1 - No Action 

• Alternative STF-2 - Institutional Controls 

• Alternative STF-3 - Containment 

• Alternative STF-4 - Off site Management 

• Alternative STF-6 - Offsite Incineration and Aboveground Solidification. 

7 .3. 1 Overall Protection of Human Health and the Environment 

In Alternative STF-1 (No Action), all site cleanup levels could not be achieved. The 

potential for contact with chemicals of concern in soil and groundwater would 

remain unmitigated. 

Alternative STF-2 (Institutional Controls) would protect human health and the 

environment by restricting land use to industrial purposes and limiting groundwater 

use to non-potable applications. For industrial scenarios, the HHRA (ICF 1993) 

determined that risk levels are currently within the acceptable range of 10-4 to 10·11 
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and hazard indices typically are less than 1 . However, exposure to lead at 

concentrations above the active threshold concentration may still pose some risk to 

industrial workers. The threat to groundwater from leaching of metals is not 

significant at the site because the metals have a high affinity to site soils. 

Alternative STF-3 (Containment) would enhance the protection provided by institu

tional controls alone by using containment to address potentially unacceptable lead 

concentrations. Installation of a cover and use of institutional controls would 

reduce or eliminate exposure to chemicals of concern detected in soil, and institu

tional controls also would limit groundwater use to non-potable applications. 

Alternatives STF-4 (Offsite Management) and STF-6 (Offsite Incineration and 

Aboveground Solidification) would remove or incinerate and solidify chemicals of 

concern in soil . Alternatives STF-4 (Offsite Management) and STF-6 (Offsite 

Incineration and Aboveground Solidification) are comparably protective because 

both aggressively remediate soil with elevated levels of chemicals of concern, either 

through disposal or treatment. Alternative STF-6 (Offsite Incineration end Above

ground Solidification) meets the NCP's preference for permanent onsite actions 

using treatment to address principal threats. Alternative STF-6 also exposes 

workers to fewer risks during remediation as it involves offsite transportation of 

only a small quantity of soil. 

Although Alternatives STF-4 (Offsite Management) and STF-6 (Offsite Incineration 

and Aboveground Solidification) remove or solidify chemicals of concern, the degree 

of overall protection is the same as Alternative STF-3 (Containment) because 

containment eliminates exposure routes, and leaching of metals into groundwater is 

not a concern. 

Cases with higher aggressive thresholds (less volume requiring treatment or offsite 

disposal) under Alternatives STF-4 (Off site Management) and STF-6 (Offsite 

Incineration and Aboveground Solidification) are equally protective of human health 

and the environment as Cases w ith lower aggressive thresholds because risks are 
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reduced to approximately the same levels under each of the Cases. Short-term 

risks are substantially reduced and implementability is easier under Case VII or Case 

VIII when compared with Cases Ill, JV, V, and VI because less volume of soil is 

removed or treated at the site. 

7 .3.2 Compliance with ARARs 

Alternative STF-1 (No Action) would not comply or in any way address ARARs, 

except for those associated with the collection of groundwater samples. 

Alternative STF-2 (Institutional Controls) would address environmental and public 

health concerns associated with the ARARs by limiting exposure to chemicals of 

concern in soil and groundwater through deed restrictions and educational 

programs. However, concentrations of some chemicals of concern in some areas 

woul'd exceed cleanup levels. Alternative STF-3 (Containment) addresses ARARs 

using both institutional controls and physical containment to limit exposure to 

chemicals of concern in site media. Alternative STF-4 (Offsite Management) would 

comply with certain chemical-specific ARARs for soil through excavation and offsite 

disposal of soil containing chemicals of concern above aggressive thresholds. Other 

chemical-specific ARAAs would be addressed by use of containment and institu

tional controls. Similarly, Alternative STF-6 (Offsite Incineration and Aboveground 

Solidification) also would comply with certain chemical-specific ARARs through 

off site and onsite treatment and address others through containment and institu

tional controls. Other action-specific ARAAs (e.g., protection of workers and the 

environment) could be achieved for Alternatives STF-3 (Containment), STF-4 

(Offsite Management), and STF-6 {Offsite Incineration and Aboveground 

Solidification). SB ·' lt ® 0tf·w1tf:\?~AAR's.Js'.:""""·1;td(tffilti~l}t{(tl"mtT ·c··~~ ·'· ~;7 •4' ... ,«, ~ P-. ........ ... hfo .. -...... ,... • • • .,,,.,, ,,t},Q, .. ,., ..... h"""'''·J,u: ................ ,-................... m.b,.~&~; IP! 
""[f~·w··r > ·,~···-rt ·.,,,·.~,,,,.,.d ...... > '} 
· · n!lt-tf., .. :,W,.." .}§i41r:¼&1ttt.;;§If~~-: 
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7 .3.3 Long-Term Effectiveness and Permanence 

This criterion focuses on the magnitude of residual risk. The HHRA (ICF 1993) 

indicates the highest health risks at the site are associated with the ingestion of soil 

and groundwater. However, under an industrial scenario, risk levels throughout the 

site are generally below 1 o·" for carcinogenic risks, and hazard indices are under 1 

for noncarcinogenic effects. Some of the grid locations demonstrated higher 

carcinogenic risks for ingestion of subsurface soil and higher noncarcinogenic risks 

for ingestion of groundwater . There is minimal risk at the site concerning leaching 

chemicals of concern from soil to groundwater. Long-term groundwater controls 

therefore are not necessary at the site. 

Alternative STF-1 (No Action) would have the lowest degree of long-term effective

ness because no action would be taken to reduce current site risks. Alternative 

STF-2 (Institutional Controls) would have a greater degree of long-term effective

ness because institutional controls would reduce risk by prohibiting a residential 

scenario, potable use of groundwater, and other activities that could lead to 

exposure to chemicals of concern in soil. The STF Site Group owns the STF 

property and can control activities that occur on the site. 

Alternative STF-3 (Containment) would Involve a high degree of long-term effective

ness by further limiting exposure to chemicals of concern through the installation of 

a cover. The cover would decrease the potential for contact with chemicals of 

concern in soil. r"6]ftil~~*w~.l"'ifultfrhW6f''lfcb"·~s'6lf"rf~f~t~sii1Janat . ~:.- . ""iif:st' ~-~,,~__..~·-·····~~\~~~ . .Y: !l .... -~.-~~ .... .-;~.J.t t !:" J~ .. ~ .... ~~!jw~_.;JI\.JRil),.~Bl 
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Coupled with institutional controls, which would prohibit potable use of ground

water, Alternative STF-3 (Containment) would provide comparable risk reduction to 

Alternatives STF-4 (Offsite Management) and STF-6 (Offsite Incineration and 

Aboveground Solidification). 

Alternatives STF-4 {Offsite Management) end STF-6 (Offsite Incineration and 

Aboveground Solidification) provide similar risk reduction by disposing or treating 

soil with the most elevated concentrations of chemicals of concern and by covering 

the remainder of soil. Risk reduction under Cases with higher aggressive threshold 

concentrations is similar to Cases with lower aggressive threshold concentrations . 

Alternatives STF-3 (Containment), STF-4 (Offsite Management), and STF-6 (Offsite 

Incineration and Aboveground Solidification) would involve similar levels of 

maintenance and monitoring of the cover. All alternatives would include 

educational programs and continuous enforcement of deed restrictions. 

7.3.4 Reduction in Toxicity, Mobility, or Volume 

Alternatives STF-1 (No Action), STF-2 (Institutional Controls), and STF-3 

(Containment) do not involve treatment that would reduce the toxicity, mobility, or 

volume of chemicals of concern. Alternative STF-4 (Offsite Management) may 

involve treatment of limited amounts of soil onsite or at the offsite disposal site to 

meet land ban requirements. The environmental conditions at the offsite disposal 

facility (e .g., acidic leachate} may promote leaching of chemicals of concern. 

Alternative STF-6 (Offsite Incineration and Aboveground Solidification) would 

involve offsite incineration and onsite solidification of material having chemical 

concentrations greater than the aggressive threshold concentrations. Treatment in 
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Alternative STF-6 (Offsite Incineration and Aboveground Solidification) would limit 

exposure risks, leachability and toxicity, and decrease chemical concentrations 

through destruction (for incinerated soil) or through an increase in volume (for 

solidified soil). Alternative STF-6 (Otfsite Incineration and Aboveground 

Solidification) would involve treatment of a greater volume of material compared to 

Alternative STF-4 (Offsite Management), which requires only a level of treatment 

necessary to achieve the land ban requirements. 

7 .3.5 Short-Term Effectiveness 

Short-term risks would be minimal for Alternatives STF-1 (No Action) and STF-2 

(Institutional Controls). Because no remediation occurs, disturbance of soil having 

chemicals of concern above cleanup levels would be minimized. There would be no 

risk from physical hazards due to heavy equipment, transportation accidents, or 

proximity to excavations. Risks to workers and the environment would not be 

significant. 

Alternative STF-3 (Containment) t'§,\dJi~ffiYQ(Q"i:,co 'i9:ltif . 

presence of heavy equipment that would disturb soil, possibly generating fugitive 

Physical hazards due to heavy equipment would be much less for Alternative STF-3 

(Containment) compared to Alternatives STF-4 (Offsite Management) and STF-6 

(Offsite Incineration and Aboveground Solidification) because of the smaller 
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amounts of materials to be excavated and transported onsite or offsite and the 

shorter length of time for construction (several months compared to years). 

Alternative STF-4 (Offsite Management) would have the highest short-term risk 

because large quantities of soil would be excavated and handled. Workers, 

community, end the environment would be exposed to chemicals of concern for 

over 5 years. The selection of a cleanup level corresponding with Case Ill would 

result in transporting up to 9,100 truckloads of soil to Arlington, Oregon, a round

trip distance of about 600 miles, and a total mileage of 6,460,000. Alternative 

STF-4 (Offsite Management) presents the highest degree of short-term risk 

compared with other alternatives due to the amount of heavy equipment onsite and 

the potential for transportation accidents. Alternative STF-4 (Offsite Management) 

also would have the greatest impact on the community because of truck traffic, 

lengthy exposure to chemicals of concern, and physical hazards . 

Alternative STF-6 (Offsite Incineration and Aboveground Solidification) would have 

a similar remediation time frame compared to Alternative STF-4 (Offsite 

Management). Alternative STF-6 (Offsite Incineration and Aboveground 

Solidification) would require the soil to be handled more frequently during treat

ment, which would create a potential for dust impacts. However, these short-term 

risks can be managed through common dust control techniques. Transportation 

risks for Alternative STF-6 (Offsite Incineration and Aboveground Solidification) 

would be significantly lower when compared to the offsite disposal alternative 

(Alternative STF-4) . 

Short-term risks for Cases Ill, IV, V, and VI under Alternatives STF-4 (Off site 

Management) and STF-6 (Offsite Incineration and Aboveground Solidification) are 

significantly greater than Cases VII and VIII because physical hazards, dust genera

tion, and time required for remediation are substantially increased. In addition, 

Cases 111, IV, V, and VI would involve greater short-term risks to workers from the 

need to shore up subsurface excavations. Finally, Cases Ill, IV, V, and VI require 
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considerable work near the site boundary, increasing short-term risk to nearby 

communities. 

Short-term risks for Alternative STF-4 (Offsite Management) and Alternative STF-6 

(Offsite Incineration and Aboveground Solidification) would be significantly greater 

than the long-term risks associated with leaving chemicals of concern onsite. The 

RI · ·, ·' · · 1t:' L-~~1ff:fflmo· · · _. )l'1,1showed that leaching of chemicals of 

concern (metals) into groundwater is not occurring (see Section 6.4.3.1 ), and that 

containment would control long-term risks for Alternative STF-3 (Containment). 

Long-term risks for all Cases in Alternatives STF-4 (Offsite Management) and STF-6 

(Offsite Incineration and Aboveground Solidification) also will be managed by 

controlling exposure routes . The short-term risks involved with excavating and 

handling up to 138,000 cubic yards of soil and transporting it 5,460,000 miles far 

exceed the long-term risks of containment . 

7 .3.6 Implementability 

Alternative STF-1 (No Action) would be the easiest alternative to implement 

because it would only involve groundwater monitoring. Alternative STF-2 

(Institutional Controls) would be the next easiest to implement because institutional 

controls and groundwater monitoring are both readily achievable. Alternative STF-3 

(Containment) would be slightly more difficult to implement compared to 

Alternative STF-2 (Institutional Controls), tes~qlaf fft~~.:J,_, ;,J"·,: · -tlllk· 
~iii{~- However, f&tit]l.in~},~b-~~Y!l:ii~~i§ii~!m.!iii!'.siirJr:~ /mum ... -m 
constructing the S&tl-cover in Alternative STF-3 (Containment) is-are common 

construction practicej. No technical difficulties would be anticipated, . lt ,_R!f 
·-wm ",e;l. f~~,,;:~i'.>":'-M 

Alternative STF-4 (Offsite Management) would be considerably more difficult than 

Alternative STF-3 (Containment) to implement. Although the process options 

involved in Alternative STF-4 (Offsite Management) are common construction 
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techniques that normally could be readily implemented, the distribution of 

chemicals of concern 'Qbo~J'''.1h~fa ·· ressiy#,,\ fj'f:"fsho1d:)'.i:f~b(ll f "~ ']"'A~i)\in soil is x-~v .. , -.,.•,·, "~,'*, gg .-.,--,,. ,<, -.K .. , ~-,,_.,.,,.,,,.,,.(2;,,<._,,~(9;M:~ , ~ ,«! 

erratic. This erratic distribution would seriously complicate efforts to delineate 

areas for actual remediation. Samples collected during remedial design/action 

would likely show that only small , isolated, and irregularly shaped areas would 

require remediation, causing significant effort to excavate and separate materials 

before transporting them to the offsite disposal location. 

Alternative STF-6 (Offsite Incineration and Aboveground Solidification) would 

involve complications similar to those described for Alternative STF-4 (Offsite 

Management) (e .g ., delineating volumes of soil for remediation would be difficult to 

implement and would complicate excavation and sorting). In addition, Alternative 

STF-6 (Offsite Incineration and Aboveground Solidification) would be more difficult 

to implement than Alternative STF-4 (Offsite Management) because Alternative 

STF-6 would involve the extra effort to solidify all excavated material, whereas 

Alternative STF-4 only would require solidification of material to meet land ban 

restrictions. 

The covers used in Alternatives STF-3 (Containment), STF-4 (Offsite Management), 

and STF-6 (Offsite Incineration and Aboveground Solidification) could be easily 

removed if future actions required excavation of material having chemicals of 

concern above action levels. Additional shoring of excavations would be required 

under Cases Ill, IV, V, and VI compared with Cases VII or VIII under Alternatives 

STF-4 and STF-6, making remediation more difficult and increasing the time 

required to complete remediation. 

7.3.7 Cost 

Table FS7-3 summarizes costs for remedial alternatives for other areas of the STF 

site. Appendix FS-F contains detailed cost estimates. Alternative STF-4 (Offsite 

• Management) has the highest total costs, ranging from approximately $1 1 .2 to 
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SUMMARY OF COSTS FOR STF REMEDIAL ALTERNATIVES 

Altematlve1•1 Capital Costs O&M Costs Total Costs 

STF-1 None 371,000 371,000 

STF-2 10 450,000 460,000 

Aggressive 
Volume Area In-Place Containment Consolidation and Containment 

Active Area 
Alternative1al Case (cyl (acres) (acres) Capital Costs O&M Costs Total Costs Capital Costs O&M Costs 

STF-3 NAlbl NA 44.9 6,566,000 1,970,000 8,536,000 8,564,000 1,574,000 

STF-4 Ill 138,000 21.4 27.9 57,410,000 1,448,000 58,858,000 58,976,000 893,000 
IV 112,000 16.9 32.4 47,975,000 1,586,000 49,561,000 49,825,000 913,000 
V 83,700 12.6 35.2 37,464,000 1,672,000 39,136,000 39,472,000 943,000 
VI 64,700 8.8 38.6 30,557,000 1,777,000 32,334,000 32,736,000 997,000 
VII 19,000 2.3 41.8 13,435,000 1,875,000 15,310,000 15,821,000 1,005,000 
VIII 7,800 1.6 42.9 9,324,000 1,909,000 11,233,000 11,742,000 1,047,000 

STF-6 Ill 138,000 21.4 50.3 39,805,000 2,861,000 42,666,000 42,041,000 2,449,000 
IV 112,000 16.9 49.8 33,693,000 2,709,000 36,402,000 35,912,000 2,293,000 
V 83,700 12.6 48.5 26,969,000 2,521,000 29,490,000 29,160,000 2,090,000 
VI 64,700 8.8 47.5 22,394,000 2,390,000 24,784,000 24,514,000 1,990,000 
VII 19,000 2.3 44.9 11,496,000 2,070,000 13,566,000 13,523,000 1,674,000 
VIII 7,800 1.6 44.9 8,953,000 2,011,000 10,964,000 10,979,000 1,615,000 

(al Alternative STF-1: No Action. 
Alternative STF-2: Institutional Controls. 
Alternative STF-3: Containment (Activelnnstitutional Controls. -
Alternative STF-4: Offsite Management Unit (Aggressivel/Containment (Activelnnstitutional Controls. 
Alternative STF-6: Offsite Incineration and Aboveground Solidification (Aggressivel/Containment (Activelnnstitutional Controls. 

(bl NA = Not applicable. 
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10,138,000 

59,869 
50,738 
40,415 
33,733 
16,826 
12,789 

44,490 
38,205 
31,250 
26,504 
15,197 
12,594 
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$60 million. Total costs for Alternative STF-6 (Offsite Incineration and 

Aboveground Solidification) range from $11 to $44. 5 million. Relative costs for the 

different Cases analyzed under Alternatives STF-4 and STF-6 are directly 

proportional to soil volumes involved. Alternatives STF-3 (Containment) would cost 

between $8.5 to $10.1 million. STF-2 (Institutional Controls) and STF-1 (No 

Action) would cost $460,000 and $371,000, respectively. 

Under the NCP, the remedial action selected for a site must satisfy threshold criteria 

and be cost effective (40 CFR 300.430(f)(1 )(ii)(0)J. Cost effectiveness is deter

mined by evaluating long-term effectiveness; reduction of toxicity, mobility, or 

volume through treatment; and short-term effectiveness. The tradeoffs among 

these criteria were discussed in previous sections. A remedy is cost effective if its 

costs are proportional to its overall effectiveness I 40 CFR 300 .430 (f )( 1 )(ii)(O) J. 

Evaluating cost effectiveness requires both an analysis of cost and overall effective-

• ness of each individual alternative, and a comparison of the cost effectiveness of 

each alternative in relation to one another . 

• 
INTERIM FINAL 
28 February 1994 FS7-16 916055.14/fs3 



• 

• 

• 

Kennedy/4.lenks Consultants 

~ .-s-·,-· .. -. ··:'i -~!ljr:;r ~~~m,,,-~_-,,. .. ,_. · ~ - -...-- ~---~--··1··· 7r"' · , · ,, .. • - : ••• ,, ,: > • •,i ,., .• :~., . . ..,.;,:~; . ' • . ~ .. : • " ~ Q 
..... •. ,.., ~ ?- .. ~ ..... w.-~ . ?,.t.?1'/,/. ••• ~ ' ,•, '' •• 

INTERIM FINAL 
28 February 1994 FS7-17 916055.14/fs3 



• 

-'C 
C: 
::::, 
0. 
CL 
ii -i 
'tu 

~.~ . I-
'C 
C1S 

~ 
'5 
1n 
8 

ss~-------------------------------

$7 

$6 

$5 

$4 

$3 

$2-+-----------------------.-----------~ 
0 5,000 10,000 15,000 20,000 

Lead Concentration (mg/kg) 
25,000 30,000 

Kennedy/Jenks Conaultanta 

SOUTH TACOMA FIELD 
TACOMA, WA 

LE.AD CONCENTR.A TION wa 
COST OF LE.AD TREATED 

916055.14/P4SK012 

FIGURE FS7•1 



Lead Concentration Soil Volume Lead Concentration Soll Volume 
(malka) (cubic vardsl (malka) (cubic vardsl 

3,000 185 900 10 000 70 840 

• 4,000 150,700 
5,000 122,100 
6,000 113,300 

12,000 67,530 
14,000 60,280 
18,000 57,530 

7,000 105,160 18,000 23,430 
8,000 94,930 20,000 20,480 
9,000 89,210 30,000 8,787 

2001---------------------------------, 

160-'------.\-------------------------------1 

140-+-----\----------------------------i 

l -120-J-.---___,:l~-----------------------1 

i 1 100,.,J....-------:l,,......--------------------------1 

-~ l 80-+------...\----------------t 
c5J 

• 

401..J------------------+----------------, 

04----------------------------,------t 
0 5,000 10,000 15,000 20,000 25,000 30,000 

Lead Concentration (mg/kg) 

Kennedy/Jenks Consultants 

SOUTH TACOMA FIELD 
TACOMA, WA 

LEAD CONCENTRATION 
YI SOL YOLUIII 

916055.14/P4SK013 

FIGURE FS7•2 



• 

-(J'J 
C 
.Q 

~ --~ 

• 

$40-.------------------------ ---------~ 

$35+----------- -----------------

$25 

$20 

$15 

$10-+-- --------

$0-+------" 
30,000 20,000 18,000 16,000 14,000 12,000 10,000 9,000 8,000 7,000 6,000 5,000 4,000 

Lead Concentration (mg/kg) 

Aggressive 1111 Active 

Kennedy/Jenks Consultants 

SOUTH TACOMA FIELD 
TACOMA, WA 

LEAD CONCENTRATION 
nCOST 

916055.14 /P4SK023 

FIGURE FS7·3 



• 

• 

• 
INTERIM FINAL 
28 February 1994 

Kenned','. enks C ns ltan1s 

FS7-18 916055. 14/fs3 



• 

• 

• 

Kennedy/Jenks Consultants 

FigUFes FS7 1 end Figure FS7 2 eompore tho pereent red1:1etien in mean lead 

eenoeAtFations iA s1:1rfeee sail ~·.iith eoets fer AltoFAati¥ee STF 3 Un Ploeo 

Centoinmentl, STF 4 (OUeite Management}, end STF & (Offsite lneino,otion and 

Abe¥ogro1:1nd Solidifioationl for •.ierie1:1s site l:fAito fAmeted pFOpert'f, BNR 

Dismantling Yard, and BNR Rail-.·arEU. Although easts ver1 frem $6.S "'illion fer 

AltorAetive STF a l:lp to $&2 millien fer Altornafo.•e STF 4 (Ca98 lllh the99 figures 
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ElemeAstFete u~ot AltoFnoti¥es STF a, STF 4, aAEI STF 6 all eehie¥e eppFeHimetel·t 

the same peFeeAt FeduetieA in meaR lead ooneontFetioAs. 

FoF o>mmplo, the diffoF0R00 in po,eont FOduetien ef mean suFfeoe lead 

eeneontFetioAs beh'l'een Gase Ill end Gase VII under .~ltorReti¥e STF 4 ,affsite 

Monegemontl is oppFoMimetelv 1 pereent, but the ineFOose in east is o¥or aao 
peroent. The east differenee between Alterneti¥e STF 4, Cose Ill end AlterFleti•,e 

STF a Un Plaee Centainmontl is appreMimetel'I 840 pereent w ith enl't' en eppFo~ 

FAOte 1 poroent difforonoo in tho poroont roduetion of FAean eurfeoo lead 

eoneontratiens. Similar eomperisons oen be mode among Gases under Altemoti¥o 

STF 8 ,offsito lnoineretieA end Abe-..ogrot:Jnd SelidifieetionJ, end between 

Alterneti,.•e STF a Un Pleeo GentainmenO aRd Gases Ill throt:tgh VII under Altornati',e 

STF 8 ,ousito IAeineratien end Abo¥ogrot:Jnd Selidifieation~ fseo Figure FS7 2J. 

Whore eggressi¥e romediatien ,e.g., solidifioation in Alternoti-..o STF 61 is oembinod 

with eontoinment, petentiel eMpost:Jra to ehomieals of eenoern in s1:1rfeoe soil ie 

ot:Jbetentiell·t identioal in eeeh Gooe despite onermot:Js difforenees in east. 

Based on this anol't'sis, Altomoth·e STF a Un Plaoe GentainmenU best meets tho 

NCP oriterion of oest effeoti¥eness. Alternati¥o STF a offootiYely mitigates the 

known peth'i'IOlfS of oMpest:Jre to site ehemioals ef eeneorn end eohieti.•os the some 

roleti¥o lo¥el of risk rod1:1etien as the altomatiYes inti.•elti.•ing eggressiti.10 remediation 

(Altemeti¥es STF 4 end STF 81. Alterneti'Je STF a thus best meets tho re(:lt:tiroment 

that tt:io e•,erell effeetiti.10ness of a remed•I be proportional te its eest. 

Among tho elternati-..es ini.•ol¥ing eggrossi"'1o romedietien, Alternati"'189 STF 4 

~Offsito MaAOgomonO end STF 6 IOffsite lneineretien end Abo-..egrei:,nd 

Solidifieetienl attain iEtentieel lo¥elo of long term risk red1:1etien. Altorneti\le STI= 6 

hos fewer short term risks and is me,e FOedily implementable, ·.vith somewhat lower 

easts. TherofoFe, AltemotitJe STF 6 bettor meets the eriterion of oost effeoti¥enoss 

then Alternati..,e STF 4. In additien, Altemati¥o STF 4 ¥iolates the NCP preforenoe 

against eUeito dispesel . 
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Gest effeetiYeness else must be FOYiewed omeng Cases e¥aluetee umfor Alternatii,,e 

STF 4 (OHsito Management) end Altornatii,,e STF 6 (Offait:e lnoineretion and 

Abei.1ogreund Selidifieetion~. As graphieelly domenstroted in both Figures FS7 1 

and FS7 2, ¥irt1;Jolly ieontieal loYols of risl, roetuetion are eehie¥ed 'Nith eeeh of the 

Cases onel'}1i?ee for petent:iel oggressi¥e rnmodiatien threshelds in the FS. In ether 

words, no inereesed reduetion in long term risks is 0Mpeeted to eoeur in oenjunetien 

with the inereosed easts, short term risks, end implementability problems that 

wol:IIEt be eeeooieted with lewor aggressii.1e remediatien tl=treshelds. For this reason, 

Coses Ill, I\', V, and \'I would not meet the proportionality test and would not ho 

east eHeotii.10. Aeeerdingly, Gose \'II eost satisfies NGP east effeotii.ionoss eriterie . 

As doserieed abe¥e, this is espeeielly apparent whern oggrnssi¥e remediation is 

eeffleined '.'ti.1itt:l eetiYe roffleelietion in Gose VII . 

7 .3.8 Summary of Comparative Analysis 

Table FS7-4 presents a comparative analysis summary of the non-cost threshold 

and balancing criteria for each alternative for other STF areas at the site . 
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SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES 
FOR OTHER STF AREAS 

Overall Compliance Lon~Tenn Reduction In T oxlcity. 
Protection with ARARs Effectiveness Mobility. or Volume 

Other STF Areas Alternatives 

Alternative STF-1 ....;.0 

No Action - 0 - 0 - c) 01 

Alternative STF-2 - C) - D - ,0 -Q._() 

Institutional Controls 0 } + 'l 0 I 01 

Alternative STF-3 O -t 
Containment/Institutional Controls + l-- + z_,,. + t:) I .0' - D 

Alternative STF-4 -1---1.... +- "2. 
Offsite Management/Containment/Institutional .j.-- i 
Controls .g.. + 7__. + L 0 I 
Alternative STF-6 b 'I 
Offsite Incineration and Aboveground Solidification/ t 2-
Containment/Institutional Controls 0 I + L/ + L + z 

-
Short-Tenn 

Effectiveness 

-o 
+ z 
0 ' +L 

+ 2-

- 0 

- 0 

+ Alternative substantially addresses criteria/or-does-not-present-short--or--long~erm--,isk-or-diffieulty-to-implement·compared-to-othei:-altemati\les. 
0 Alternative can address criteria with some impact. 

Alternative will have difficulty addressing criteria or presenu-strort=-or·long~term--Fisk-or-dif.ficulty--to··implemenccompiired to-other-alternatives. 
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A1.0 SUMMARY OF THE NATURE AND EXTENT OF 
CONTAMINATION AT THE STF SITE 

Based on data collected during the RI and previous investigations at the STF site, 

media requiring evaluation for remedial actions include surface soil, subsurface soil, 

localized groundwater, and the surface water channel. This appendix contains a 

summary of RI conclusions of the nature and extent of contamination as character

ized by investigations of these media. 

A 1.1 SURFACE SOIL 

The surface soil investigation was completed in two phases. Results of the 

Phase I Soil Investigation (Kennedy/Jenks Consultants 1993b) were evaluated and 

used to develop the plan for the Phase II Soil Investigation (Kennedy/Jenks 

Consultants 1993c). Table FS-A 1 presents concentration ranges for inorganic and 

organic compounds detected in background and onsite surface soil. 

After analyzing the results of the Phase II surface soil sampling, the RI concluded 

that the Phase I Soil Investigation results provided a reliable characterization of the 

distribution of chemicals in surface soil at the STF site. Therefore, the following 

discussion focuses primarily on data collected during the Phase I Soil Investigation 

and supplemented with Phase II Soil Investigation surface soil data when 

appropriate. 

A 1 .1. 1 Surface Soll lnorganics 

Concentrations of copper, lead, and zinc in onsite soil were greatest when com

pared to background levels. Onsite maximum concentrations of these same metals 

exceeded background maximum concentrations by at least two orders of 
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TABLE FS-A1 

SURFACE SOIL CONCENTRATIONS - PHASE I AND PHASE II SOIL ·1NVESTIG,t\TIONS 
SOUTH TACOMA FIELD REMEDIAL INVESTIGATION 

Detected Background 
Concentratfone 

Amsted Property (mg/kg) 

Chemical Min ·Max Meanl&I Min Max 

Aluminum 8,920 · 21.900 12.800 8.910 27 500 
Antimonv 2.2 5.8 3.2 2.5 1 150 
Arsenic 1.3 - 12.8 5.0 6.1 389 
Barium 45.2 ' 161 76.8 52.3 675 
Bervlllum 0.11 .. 0.46 0.19 0.13 2.2 
Boron NA (cl NA NA 0.85 2.4 
Cadmium 0.22 0.99 0.40 0.12 13.4 
Calcium 1 990 4 400 3 220 2.650 64.600 
Total Chromium 16.2 30.2 22.5 21.0 130 
Cobalt 4.8 7.8 6.3 5.6 20.7 
Coooer 9.5 34.0 19.1 42.2 163 000 
Iron 10400 16 700 13 400 156 166.000 
Lead 3.1 155 49.8 16.4 118 000 
Magnesium 3,090 '4,690 4,030 981 4 770 
Manaanese 197 634 318 202 21 800 
Mercury 0.010 0.24 0.054 0.040 4.3 
Nickel 21.9 37.2 28.2 20.8 865 
Potassium 386 724 503 348 1 620 
Selenium 0.32 

e 

0.38 0.34 0.070 52.4 
Silver 0.43 0.50 0.45 0.38 101 
Sodium 28.0 147 103 73.8 898 
Thallium 0.11 0.13 0.11 0.12 5.9 
Vanadium 21.8 35.8 29.8 19.4 105 
Zinc 26.4 135 70.9 49.5 61 600 

Total PAHs 0.29 
: 

1.2 0.59 0.38 30.3 
Total Carclnoaenic PAHs 0.044 0.48 0.19 0.060 10.2 

Total PCBs 0.19 0.19 0.19 ND Cd) ND 

Cyanide 0.2 0.2 0.2 0.2 0.2 

(al Concentrations may be equal to one-half the undetected value. 
(b) Arithmetic Mean. 
(cl NA - Not analyzed for specified compound. 
(d) ND - Chemical not detected • 
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Meanlltl 

14 300 
45.9 
37.5 
151 
1.1 

0.99 
3.4 

7 320 
42.4 

9.4 
13 800 
43000 
13 000 
3 010 
2.320 
0.69 
99.3 
583 
2.2 
7.1 
260 

0.96 
49.2 

8 720 

5.7 
2.1 

ND 
0.2 

BNR Dlemantllna Verd 

Min Max Mean1h1 

1.350 104.000 14.900 
2.1 46.6 10.9 
2.5 696 40.9 

10.8 2.600 338 
0.090 14.4 1.6 

0.85 1,300 11.5 
0.21 29.9 4.5 
245 23.900 5.770 
2.9 707 64.5 
2.4 135 13.7 
7.2 11.200 653 
135 298.000 84.200 

18.1 24.000 1.910 
251 11.400 3.510 

42.2 5.850 730 
0.0085 5.3 0.26 

2.8 173 49.0 
53.0 1960 550 

0.055 141 0.86 
0.32 23.1 0.92 
30.0 3.350 372 
0.06 6.7 1.3 
0.34 170 ·45_7 
35.3 24.200 1,800 

0.28 108 4.4 
0.040 42.4 1.9 

0.20 9.0 1.6 

0.2 0.9 0.4 

Onalte Concentration• (ma/kale., 

BNR Rallyard Airport TIP 

Min Max Meanl&I .Min Max Mean1111 Mir~· Max 

3.550 28.400 12.000 8.770 26.600 15,000 8,260 62.300 
2.1 491 15.8 2.1 24.2 5.0 2.1 68.0 
1.8 395 29.3 2.9 50.1 12.2 0.:!4 62.3 
9.9 2.290 252 46.1 585 140 55.1 850 

0.10 2.7 0.43 0.10 0.98 0.36 0J1 2.9 
0.85 229 13.1 2.0 26.2 5.8 2.0 5.5 
0.11 22.6 1.6 0.21 4.0 0.81 o.:!1 2.0 

2.360 323.000 11.500 1.750 11 800 4.920 2.660 106 000 
2.9 282 34.8 10.2 94.1 26.2 12.7 107 

0.70 37.4 11.4 5.2 17.7 9.6 7.0 19.0 
11.7 13,000 520 11.2 418 69.5 14.7 334 

1 230 265.000 40.700 12 700 56 700 23.200 14 500 108 000 
11.2 27.100 1.160 6.8 1.160 231 8,8 1.820 
711 8,570 3.720 2,880 5,650 4,250 2.410 6.980 

22.7 2 270 512 180 763 418 2~:3 27.000 
0.0050 3.7 0.26 0.015 0.75 0.083 0.015 0.17 

7.6 121 32.8 16.5 70.9 29.4 13·.3 41.5 
94.0 2.110 600 103 805 507 44.3 4.800 
0.10 3.4 0.31 . 0.10 0.79 0.20 o.11 1.3 
0.41 11.6 0.99 0.41 3.0 0.62 0.42 3.8 
30.3 1.730 315 64.1 701 224 118 3 690 
0.10 1.2 0.17 0.10 0.32 0.14 0.11 0.25 
13.5 170 47.3 25.6 154 47.2 28.8 106 
25.8 7 530 414 30.2 972 175 43.6 242 

0.018 70.4 5.0 0.28 25.0 2.6 0.28 37.0 
0.004 24.5 1.7 0.040 12.6 1.0 0.040 10.8 

0.17 56 14 ND ND ND ND ND 
0.2 42.7 2.8 0.2 1.8 0.6 0.2 0.2 

Former Swamp/Lakebed 

Meanlbl Min Max Mean1h1 

18.400 1,560 24000 11.700 
10.3 2.1 23.2 4.0 

-14.1 0.70 54.4 7.9 
200 33.5 974 156 

0.57 0.11 1.0 0.31 
2.7 0.75 44.0 2.3 

0.51 0.11 12.1 0.64 
14.800 368 230,000 7,970 

36.5 14.3 501 74.6 
11.7 1.4 21.2 7.1 
103 7.2 287 43.3 

44.600 3 570 159.000 21.400 
251 4.7 1,510 71.7 

3,930 .. 383 25.700 4.830 
4.330 74.8 6.090 866 
0.060 0.0038 0.25 0.048 

28.0 8.0 472 56.5 
1.060 48.8 6190 519 
0.36 0.049 3.5 0.39 
0.80 0.34 1.7 0.53 
582 23.5 445 150 

0.14 0.11 3.0 0.22 
51.8 2.5 321 40.3 
113 13.4 781 82.1 

6.4 0.28 46.7 2. 1 
2.3 0.040 34.2 1.2 

ND ND ND ND 
0.2 0.2 0.8 0.3 
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• magnitude. Elevated concentrations of these three metals were commonly detected 

in samples from BNR Dismantling Yard, BNR Railyard, Amsted property, and 

bordering zones of adjacent sampling units. Elevated metals concentrations were 

expected in these areas based on historical activities and previous investigations. 

• 

• 

Concentrations of other metals in onsite soil were generally less than, and occurred 

in many of the same areas, where concentrations of copper, lead, and zinc were 

elevated. Onsite maximum concentrations for arsenic, cadmium, and beryllium 

were 30 to 55 times greater than background maximum concentrations. When 

mean concentrations were calculated by sampling unit, elevated concentrations of 

arsenic, beryllium, and cadmium were typically confined to the BNR Dismantling 

Yard, BNR Railyard, and Amsted property. 

Thallium, silver, and selenium were detected in about 7, 15, and 22 percent, 

respectively, of onsite samples analyzed for these metals. These same metals were 

not detected in background soil samples. Analyses for boron were not performed 

on background samples. Almost all boron concentrations detected onsite were 

within the common range for soil of 2 to 100 mg/kg (Lindsay 1979). One anoma

lous boron concentration of 1,300 mg/kg was detected at the eastern edge of the 

BNR Dismantling Yard. Most metals were detected at lower concentrations in 

samples collected from the Airport and TIP sampling units than in those from the 

other sampling units. 

Metals concentrations in the Former Swamp/Lakebed area is markedly different 

from other areas of STF. Elevated concentrations of barium, cadmium, chromium, 

magnesium, manganese, and nickel were detected in soil samples collected in the 

central portion of the sampling unit coincident with the Former Swamp/Lakebed fill 

area. Slightly elevated concentrations of selenium (i.e., 1.2-2.9 mg/kg) were also 

detected in soil samples from the fill area. Elevated concentrations of barium, 

chromium, manganese, and vanadium were detected in samples from the south end 

of the Former Swamp/Lakebed area along the STF site boundary . 
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• Elevated magnesium and nickel concentrations were detected in soil samples from 

the north end of the Former Swamp/Lakebed. Concentrations of chromium, 

manganese, and nickel detected in the Former Swamp/Lakebed area surface soil 

were among the highest detected onsite. The highest magnesium and vanadium 

concentrations were also detected in samples from this sampling unit. 

• 

• 

A 1.1.2 Surface Soil Organics 

PAHs were the most frequently detected organic compounds in onsite surface soil. 

One or more PAH compounds were detected in each sample analyzed. The 

following PAH compounds were detected in more than 5 percent of the 590 

surface soil samples analyzed: naphthalene, fluorene, phenanthrene, anthracene, 

fluoranthene, pyrene, benzo(a)anthracene, chrysene, benzo(b)fluoranthene, 

benzo(k)fluoranthene, benzo(a)pyrene, indeno(1,2,3-cd)-pyrene, dibenzo(a,h)

anthracene, and benzo(g,h,i)perylene. Acenaphthylene (16 detects) and 

acenaphthene (3 detects) were also detected, but in less than 5 percent of the 

samples. 

Approximately 80 percent of the samples analyzed contained total PAH concentra

tions (i.e., sum of all PAH concentrations, including one-half of undetected values) 

less than 4 mg/kg. The maximum total PAH concentration detected was 

105 mg/kg. 

Relatively low concentrations of total probable carcinogenic PAH concentrations 

were also detected in samples collected throughout the site. Approximately half of 

the calculated total carcinogenic PAH concentrations for onsite soil were less than 

or the same as the upper range of the background concentration (0.48 mg/kg). The 

maximum concentration of total probable carcinogenic PAHs detected onsite was 

38.5 mg/kg . 
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• Generally, elevated concentrations of PAHs were detected in samples collected 

from the eastern and northern portions of the BNR Dismantling Yard, the eastern 

edge in the north-central portion and in the southern portion of the BNR Railyard, 

the northern portion of the Amsted property, the central portion and along the 

eastern border (adjacent to the Amsted property and TIP) of the Former Swamp/ 

Lakebed, the northern and northeastern portions of the Airport, and the north

western portion of TIP. 

Semivolatile organic compounds were detected in relatively few onsite samples. 

Mostly phthalates and phenols were detected and only sporadically and at relatively 

low concentrations. The following semivolatile organic compounds were detected 

in more than 5 percent of the 121 samples analyzed: 2-methylnaphthalene, 

dibenzofuran, carbazole, di-n-butylphthalate, butylbenzylphthalate, bis(2-ethylhexyl)

phthalate, and miscellaneous tentatively identified compounds (TICs). Maximum 

concentrations for specified compounds were typically below 1 mg/kg. 

• Semivolatile organic compounds were detected in samples collected throughout the 

BNR Dismantling Yard and in scattered locations in the Former Swamp/Lakebed. 

Semivolatile organic compounds were also detected in samples collected from 

scattered locations throughout the BNR Railyard. The few elevated concentrations 

were generally detected in samples collected from the central and southern portions 

of the BNR Railyard. Semivolatiles (not including TICs) were detected in samples 

collected from scattered locations in the other sampling units (except from the 

Amsted property, where no semivolatile organic compounds were detected). 

• 

Trace concentrations (i.e., less than 100 µg/kg) of several VOCs were detected 

sporadically in onsite surface soil samples. voes (except for acetone and 

methylene chloride) were detected primarily in samples collected from the central 

and western portions of the BNR Dismantling Yard and the central section of the 

BNR Railyard. voes were also detected in samples collected from scattered 

locations in the other sampling units . 
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• Six pesticides (aldrin, dieldrin, endosulfan sulfate, methoxychlor, 4-4-00T, and 

endrin ketone) were detected in five samples collected from scattered locations on 

the site. All pesticides, except methoxychlor (390 µg/kg), were detected at 

concentrations of less than 50 µg/kg. 

• 

• 

Based on Phase I Soil Investigation results, PCBs were only detected in samples 

collected from the BNR Dismantling Yard and BNR Railyard. Two PCB compounds 

(Aroclor-1254 and Aroclor-1260) were detected in 19 samples. Total PCB concen

trations were calculated using only detected values. In 12 of the 19 samples 

containing PCBs, detected total PCB concentrations were less than 1 mg/kg. Three 

of the four highest concentrations (42 mg/kg, 17 mg/kg, and 15 mg/kg) were 

detected in samples collected from the northern quarter of BNR Railyard; two of the 

three locations are adjacent locations. 

Phase II Soil Investigation results show that the most elevated PCB concentrations 

in the BNR Railyard diminished appreciably in the immediate area of the grids in 

which they were detected during Phase I. PCB concentrations decreased to 17 and 

18 mg/kg on two sides of the grid in which PCBs were detected at 42 mg/kg. A 

PCB concentration of 2.2 mg/kg was detected in a sample from the boundary of the 

grid in which a Phase I soil sample contained 15 mg/kg of PCBs. The maximum 

PCB concentration, 56 mg/kg, was detected at Pioneer Builders Supply. 

Total dioxins and furans were detected at low concentrations (less than 1 µg/kg) in 

samples collected from the BNR Dismantling Yard and the BNR Railyard. 

A1.1.3 Surface Soil leaching Tests 

Leaching tests were performed on selected Phase II surface soil samples. Eight soil 

samples were collected from the upper 6 inches of soil for the leaching tests. Each 

sample was analyzed prior to starting the leaching procedure to establish the initial 

soil concentration. The Monofilled Waste Extraction Procedure (MWEP) was used 
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• to test the in situ, time-dependent leachability of chemical constituents. The 

Toxicity Characteristic Leaching Procedure CTCLP) was performed for evaluation of 

potentially applicable offsite disposal requirements. 

Findings and conclusions of the leaching testing data are summarized below: 

• MWEP data indicates low leachability of metals of concern. 

• MWEP data from the leaching test alone are not adequate to calculate site

specific soil/water distribution coefficients. 

• Soil containing high lead concentrations, if removed from portions of the 

site, will likely require management as a hazardous waste. 

• PAHs in onsite soil did not exhibit a tendency to leach in appreciable 

concentrations, which is consistent with their established behavior in 

• soil/water systems. 

• 

• Leachable concentrations of PAHs using TCLP extraction procedures did 

not exceed established regulatory levels. 

The MWEP test results indicated that some metals in the soil samples submitted for 

testing were leachable under the conditions of the test. Zinc was the most 

leachable under test conditions followed by copper, lead, and manganese. A 

review of the MWEP leaching results indicated that the maximum chemical 

concentration per gram of soil was 0.028 mg(zinc)/g(soil); the initial zinc 

concentration was 17,900 mg/kg (17 .9 mg/g). . 

Copper, lead, manganese, and zinc were the most leachable metals using TCLP. 

Predictably, greater amounts of these metals leached during TCLP testing because 

this procedure is considerably more aggressive than the MWEP. Lead leached at a 

concentration of 948 mg/Lin a sample that initially contained 50,400 mg/kg of 
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• lead. This result indicates that onsite soil with high lead concentrations may 

exceed TCLP regulatory levels for offsite management. 

• 

• 

A 1.2 SUBSURFACE SOIL 

Table FS-A2 presents concentration ranges for inorganic and organic compounds 

detected in onsite subsurface soil in the seven onsite sampling units. The following 

paragraphs describe the subsurface sampling results for each of the sampling units 

and Pioneer Builders Supply. 

A 1.2.1 Amsted Property 

Much of the material encountered in the subsurface at the Amsted property was fill 

material. In samples of the fill material, most inorganics were detected at concen

trations exceeding typical naturally occurring concentrations. Copper, lead, 

manganese, and zinc were the metals most commonly detected at elevated 

concentrations. Leaching of metals from the fill materials was not evident based on 

the analytical MWEP results for samples collected from the native soil underlying 

these fill areas. 

Slightly elevated concentrations of copper, lead, manganese, and zinc were also 

detected in subsurface soil samples collected from outside the fill areas. Increased 

shallow subsurface soil metal concentrations in these areas (compared to metals 

concentrations in shallow subsurface soil in other portions of the Amsted property) 

coincided with elevated metal concentrations in overlying surface soil. In these 

areas, metals concentrations decreased quickly with depth. 

Relatively low organic chemical concentrations were detected in soil samples 

collected from the Amsted property • 
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• 

• 

TABLE FS-A2 

SUBSURFACE SOIL CONCENTRATIONS - PHASE I AND PHASE II SOIL INVESTIGATIONS 
SOUTH TACOMA FIELD REMEDIAL INVESTIGATION 

Amsted Pronerty BNA Dlementllnc Verd 
Chemical Min Max Meenc1i1 Min Max 

Aluminum 9,340 178.000 32,000 7,950 24.100 
Antimonv 2.1 ·. 877 59.3 2.2 276 
Arsenic 1.7 95.9 17.1 0.12 57.7 
Barium 36.6 1.070 232 40.9 617 
Bervflium 0.11 9.4 1.5 0.12 0.68 
Boron NA(cl NA NA NA NA 
Cadmium 0.31 · 10.3 2.3 0.31 11.7 
Calcium 2.210 154.000 20,400 1 720 13.100 
TotalChromium 15.7 896 110 18.5 80.4 
Cobalt 7.5 290 38.8 6.0 20.1 
Conner 9.9 24,400 1,960 10.6 881 
Iron 13 600 308.000 91.200 11 300 186.000 
Lead 1.3 3:1.200 3 090 1.2 
Maanesium 1.500 52.300 12.000 2 950 
Manganese 208 13,800 4380 151 
Mercurv 0.050 3.8 0.23 0.05 
Nickel 17.1 582 78.1 20.7 
Potassium 354 8.760 2.030 263 
Selenium 0.11 8.1 1.1 0.11 
Sliver 0.60 ·26.6 3.7 0.60 
Sodium 76.8 7.700 1.040 76.4 
Thallium 0.11 ·0.28 0.13 0.11 
Vanadium 31.8 . 529 128 23.7 
Zinc 24.8 13,200 1,760 24.7 

Total PAHs 0.28 8.6 1.4 0.28 
Total Carcinoaenic PAHs 0.040 3;7 0.53 0.040 

Total PCBs ND(d) ND ND 0.32 

Cyanide 0.5 0.6 0.6 0.5 

(a) Concentrations may be equal to one-half the undetected value. 
tb) Arithmetic Mean. 
(c) NA - Not analyzed for specified compound. 
(d) ND - Chemical not detected. 
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9.890 
6.920 
1,520 
0.30 
81.6 

1.360 
0.29 
15.0 
972 

0.28 
59.8 

9,760 

15.8 
8.3 

0.44 

5.7 

MeanCb1 

13,800 
14.8 
8.4 
124 

0.35 
NA 
1.1 

4,320 
30.1 
10.6 
104 

29.700 
687 

4,870 
377 

0.072 
34.5 
843 

0.12 
1.5 

197 
0.18 
39.8 
628 

0.86 
0.33 

0.38 

0.9 

Min 

6.810 
2.1 

0.43 
32.3 
0.11 
0.80 

0.075 
0.11 
17.0 
3.3 
5.8 

8 690 
1.1 

2 330 
135 

0.0082 
13.8 
325 

0.050 
0.33 
81.6 
0.11 
21.5 
22.9 

0.28 
0.040 

0.32 

0.2 

Onalte Concentrations Cmglkgl'11 -
BNR Rallvard Airport TIP Farm~, . Swamn/Lakebed 

Mex Mean1111 Min Mex Mean1111 Min Max Meen1111 Min. Max MeanCbl 

32,400 14,000 8,870 17,800 12,500 7,880 27,100 15.000 1.65':> 18.000 10.500 
782 19.7 1.2 13.0 4.8 2.1 90.0 10.1 2~1 35.4 4.8 
380 11.8 1.6 19.6 6.2 1.7 128 13.4 0.84 67.8 8,1 
695 130 38.6 296 71.4 38.4 374 119 38.'l · 637 107 
2.4 0.44 0.11 0.58 0.29 0.11 1.7 0.43 o·.n 1.8 0.28 
3.9 1.3 NA NA NA NA NA NA NA NA NA 
4.0 0.56 0.11 0.80 0.31 0.11 3.8 0.85 O.ll 5.3 0.56 

38,200 6,040 2,720 5,370 3,980 2,330 31,000 9.840 1.551) 64.000 8.900 
143 29.2 15.9 89.0 28.0 14.1 153 41.1 14.5 523 82.1 

19.3 3.8 6.7 19.1 9.7 6.0 53.3 14.8 2.!i 37.4 10.1 
27,300 685 10.2 383 48.4 11.1 455 67.3 6.'.T 428 45.7 

123.000 23.800 12.000 55.500 18.300 11.500 352 000 65.000 7.950 342.000 31.700 
17 000 598 1.5 1970 149 1.2 2 360 187 1 'l •- r . 1.110 41.8 
8.920 s.~10 · 3.380 5,900 4,740 1,530 5 710 4.020 1.060 28 200 5.940 
1 760 · 351 171 522 246 204 15 600 2.980 154 2.880 477 

3.4 0.22 0.055 0.52 0.11 0.050 1.7 0.17 0.050 0.57 0.088 
95.9 33.8 . 15.8 53.0 30.2 20.7 75.9 32.2 17 .:~ 310 39.3 

1.540 e51 424 1.120 861 336 1 680 877 84.5 1.550 580 
1.9 0.18 0.11 0.57 0.15 0.11 0.55 0.19 0.1 '.t 54. 1 1.8 

16.9 l.O 0.65 1.3 0.70 0.60 8.7 1.0 0.6ti 10.6 0.94 
3.120 274 142 746 278 124 1.920 476 81.9 2.100 388 

0.70 0.27 0.11 0.41 0.19 0.11 0.26 0.16 0.11 0.61 0.14 
189 4'i.4 28.6 51.2 39.1 23.9 109 47.5 4.Z 134 37.3 
958 121 24.9 1.730 156 22.3 517 65.8 11.0 1.580 79.4 

59.2 ·,.8 0.28 38.6 2.9 0.27 1.8 0.45 0.2~1 39.7 5.4 
8.0 0;40 0.040 17.1 1.2 0.040 0.54 0.098 0.044 26.9 3.4 

40 12 ND ND ND ND ND ND NCI ND ND 

5.7 0.7 0.6 3.7 . 1.1 · 0.5 0.5 0.5 0.6 3.4 1.1 

Tacoma Cltv Uaht 
Min Mex Meen1111 

7.480 20.800 11.600 
1 .2 15.6 4.0 
1.1 133 9.8 

26.2 125 53.3 
0.11 0.42 0.24 
0.85 1.3 0.92 
0.11 2.4 0.31 

1 820 7.620 3 360 
12.4 2,300 100 

4.6 10.2 7.8 
7.3 856 55.8 

10 300 31.800 16.100 
1.0 838 41.1 

2 480 6.870 4570 
174 836 273 

0.0018 0.40 0.058 
18.8 48.8 29.8 
125 828 492 

0.11 0.48 0.16 
0.37 0.95 0.60 
94.1 3,250 270 
0.21 1.24 0.36 
14.2 51.1 30.9 
22.7 542 59.7 

0.28 814 23.2 
0.040 141 4.5 

0.10 840 88 

0.2 1.0 0.5 
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• A 1.2.2 BNR Dismantling Yard 

• 

• 

The subsurface distribution of elevated concentrations of inorganics in the BNR 

Dismantling Yard was limited vertically and spatially. Based on Phase II Soil 

Investigation results, elevated subsurface chemical concentrations were only 

present in three relatively small areas and were not detected in samples collected 

from deeper than 2 feet. 

Lead, manganese, and zinc were detected at elevated concentrations in the 

subsurface of the BNR Dismantling Yard. Areas with increased concentrations of 

these metals were generally coincidental with surface soil sample concentrations. 

With few exceptions, metals concentrations were consistently within typical 

naturally occurring concentration ranges below a depth of 2 feet in areas sampled in 

the BNR Dismantling Yard. 

PAHs were detected at elevated concentrations at only one location at 2 feat below 

grade. No other organic chemicals were detected at elevated concentrations. 

A 1 .2.3 BNR Railyard 

Two areas of fill material were encountered in the BNR Railyard. The smaller of 

these two areas was encountered in the northern portion of the sampling unit. The 

larger area was encountered in the southwest corner of the sampling unit. 

Borings drilled in and adjacent to the northern fill area in the BNR Railyard were 

sited to further evaluate the distribution of PCBs detected during the Phase I Soil 

Investigation. The Phase II soil sampling results indicated that detectable PCBs 

concentrations were limited in vertical extent to the upper 4 feet of the soil profile 

and suggested that the horizontal extent was about 1 acre around the grid square in 

which they were detected. PAH compounds were also detected in this area and 

had a concentration distribution similar to PCBs . 
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• Borings drilled in the southern fill area of the BNR Railyard encountered about a 6-

foot thickness of fill, which covered an estimated area of 3.5 acres. Lead, copper, 

and PAHs were the chemicals most commonly detected at elevated concentrations 

in samples collected from this fill area. 

Elevated concentrations of chemicals (primarily metals) in other areas of the 

sampling unit were limited to the upper 2 feet of soil. Leaching of chemicals from 

fill areas was not evident based on the analytical MWEP results of samples 

collected from underlying soil. 

In general, in the few locations where elevated subsurface chemical concentrations 

were detected in non-fill areas, they coincided with elevated concentrations of the 

same chemicals in overlying surface soil. In these areas, the concentrations 

decreased quickly with depth. 

With the exception of PAHs, organic chemicals were only sporadically detected and 

• at low concentrations in the BNR Railyard. 

• 

A 1.2.4 Former Swamp/Lakebed 

Most of the material encountered during drilling in the Former Swamp/Lakebed was 

inferred to be material placed by nongeologic processes. This inference was based 

on site history and stratigraphic relationships interpreted from observations of 

subsurface conditions during drilling. Based on the findings of the Phase II Soil 

Investigation, the deepest portion of the former lake was between 12 and 17 feet 

below present grade in the central portion of the Former Swamp/Lakebed sampling 

unit. 

Metal concentrations exceeding typical naturally occurring concentrations were not 

widespread in subsurface soil in the Former Swamp/Lakebed area. PAHs were the 

only organics detected at elevated concentrations. PAHs were detected at elevated 
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• 

• 

• 

concentrations to a depth of 12 feet BGS in the central portion of the sampling unit 

based on samples collected from one boring. PAH concentrations in three other 

borings in this area were also slightly elevated, but concentrations decreased 

abruptly in samples collected below 7 feet BGS. 

Leaching of metals and PAHs from soil overlying the lake bottom into soil below the 

lake bottom was not evident based on field observations and analytical data. 

A 1.2.5 Tacoma Industrial Properties 

The stratigraphy of the subsurface at TIP is characterized by a •wedge• of fill 

material that thickens from east to west and overlies native soil. The fill material 

contains slag, cinder, and sand. Lead and manganese were detected in samples 

from this material at concentrations exceeding typical naturally occurring 

concentrations. Other chemicals were not detected at elevated concentrations . 

Leaching of lead, manganese, and other selected chemicals from the fill into 

underlying soil was not evident based on field observations and analytical results. 

A 1.2.6 Airport 

Fill or suspected fill materials were not encountered during the subsurface investiga

tion of the Airport sampling unit. Elevated concentrations of chemicals were only 

detected in subsurface soil samples collected from two locations. These boring 

locations were sited adjacent to the boundaries of the BNR Dismantling Yard and 

BNR Railyard sampling units. 

One elevated lead concentration was detected at 2 feet below grade in the boring 

adjacent to the BNR Dismantling Yard. PAHs were detected at low concentrations 

in the boring adjacent to the BNR Railyard. In both cases, similar concentrations of 

these compounds were detected in the neighboring sampling unit. These 
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• compounds were not detected at elevated concentrations at other locations within 

the Airport sampling unit. 

• 

• 

A 1.2. 7 Tacoma City Light 

Phase I Soil Investigation results showed that most metals were detected in 

samples collected from Tacoma City Light dry wells. The subsurface maximum 

metal concentrations were generally consistent with or slightly elevated above 

background levels. 

One or more PAH compounds were detected in each of the subsurface soil samples 

collected from within the dry well casings. Total probable carcinogenic PAH 

concentrations of 1-10 mg/kg were typically detected in the sediment samples from 

the dry wells. However, some samples showed elevated concentrations of 

probable carcinogenic PAHs up to a maximum of 141 mg/kg. Total PAH concentra

tions typically decreased with depth. Generally, total PAH concentrations detected 

in the deepest samples collected were between one and two orders of magnitude 

lower than those detected in the shallowest samples. 

Thirteen semivolatile organic compounds (not including PAHs or TICs) were 

detected in samples collected from Tacoma City Light dry wells. Generally, when 

semivolatile organic compounds were detected in more than one sample from a dry 

well, concentrations decreased with depth. Elevated voe concentrations (i.e., 

greater than 0.2 mg/kg) were only detected in samples from three dry wells. 

Two pesticides (aldrin and endrin) were detected in samples collected from three 

dry wells. PCBs were detected in samples collected from five dry well casings and 

three borings located adjacent to two dry wells. The maximum detected PCB 

concentration was 840 mg/kg . 
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• The Phase II Soil Investigation at the Tacoma City Light property focused on 

evaluating the horizontal distribution of chemicals detected in subsurface samples 

collected from the dry wells during the Phase I Soil Investigation. The horizontal 

extent of all chemicals detected during the Phase II Soil Investigation was minimal. 

No chemical was detected at greater than 1 .0 mg/kg at a distance of 3 feet from a 

dry well casing. Only in isolated cases were chemicals detected at a distance of 1 

foot from a dry well casing. 

• 

A 1.2.8 Pioneer Builders Supply 

Concentrations of metals in subsurface soil at Pioneer Builders Supply were 

consistent with the area background surface soil concentrations. 

PAHs were detected in less than half of subsurface soil samples collected from 

borings advanced at Pioneer Builders Supply. The maximum total probable carcino

genic PAH concentration was 2. 1 mg/kg. 

Concentrations of semivolatile organic compounds detected in samples collected at 

Pioneer Builders Supply typically were less than 12 mg/kg. 

Seven voes, including methylene chloride and acetone, detected in the subsurface 

soil samples collected from Pioneer Builders Supply. Methylene chloride and 

acetone were detected in most laboratory blanks (i.e., indicative of laboratory 

contamination) and do not represent actual soil concentrations. The highest 

concentrations of three of the other voes (ethyl benzene, toluene, and xylenes) 

were detected in samples collected from boring B-3, which was located inside the 

former tank removal excavation (see Figure SS-8 in Appendix SS of the RI Report). 

The other two voes (2-butanone and benzene) were detected in samples collected 

approximately 25 feet west and 25 feet east of the approximate midpoint of the 

former tank removal excavation area. The maximum concentration for these 

samples was 0.59 mg/kg for 2-butanone. 
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• Four pesticides were detected in samples collected from Pioneer Builders Supply: 

endrin, 4,4'-DDD, 4,4'-DDT, and endrin ketone. The maximum concentration was 

0.042 mg/kg for 4,4'-DDD. PCBs were detected in borings B-2, B-3, and B-5. 

Borings B-2 and 8-3 were located within the former tank removal excavation. 

Boring B-5 was located a few feet west of the excavation. Detected PCB concen

trations ranged up to 56 mg/kg in the surface soil sample at boring 8-5. 

A1.3 GROUNDWATER 

Groundwater samples from 26 onsite monitoring wells were collected during the 

Groundwater Investigation (Kennedy/Jenks Consultants 1993d), which included 

four quarterly sampling events beginning in April 1991 and ending in January 1992. 

Three monitoring wells (i.e., CBS-5A, CBS-7 A, and CBS-9A) were designated as 

"onsite" wells, but are located outside the site boundary. However, these wells 

were included in the Groundwater Investigation for hydrogeologic reasons based on 

• a mutual agreement with EPA. Another well (CBS-SA) was rejected from consider

ation for groundwater monitoring due to evidence of direct contamination from 

surface water. Monitoring wells used in the Groundwater Investigation are shown 

in Figure FS-A 1 . 

• 

Shallow groundwater quality beneath the STF shows only minimal evidence of 

impact as a result of current or historical site activities. Concentrations of most 

inorganics were generally within the 95% UCL of background concentrations 

detected in upper aquifer groundwater samples collected from wells in the northern 

and eastern portions of the STF site. Upper aquifer groundwater samples collected 

from onsite wells in the Airport and Former Swamp/Lakebed areas, the railcar 

cleanout area (southern end of the BNR Railyard area), and Pioneer Builders Supply 

contained concentrations of some inorganics that were greater than the upper range 

of background concentrations . 
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Some of the highest concentrations of inorga-nics (including aluminum, chromium, 

cobalt, copper, iron, lead, vanadium, and zinc) were detected in samples collected 

from background well CBS-10A, which is located outside the southeast corner of 

the site and in an area that is typically hydraulically upgradient of the site. 

Concentrations of some inorganics detected in samples collected from upgradient 

wells TL-12A, TL-13A, and TL-23A were also greater than the 95% UCL of the 

concentrations detected in samples from background wells. No significant evidence 

of contamination was detected in the onsite deeper saturated zone monitoring wells 

(NMW-3B, NMW-3C, NMW-5B, and NMW-5C). 

Current MCLs for inorganics were exceeded only for well NMW-2A. The arsenic 

concentration (50.9 µg/L) detected in the unfiltered sample collected during the first 

quarter exceeded the current MCL of 50 µg/L. 

Manganese concentrations were somewhat elevated in samples from several onsite 

wells. Both iron and manganese frequently occur at naturally high concentrations in 

local groundwater as a result of regional geologic conditions (Turney 1986). 

Samples from six wells contained elevated concentrations of iron (i.e., > 3,000 

mg/L) and manganese (i.e., > 500 µg/L). 

Iron concentrations exceeded the current Secondary Maximum Contaminant Level 

(SMCL) of 300 µg/L in 1 5 wells during the first quarter, 9 wells during the second 

quarter, 13 wells during the third quarter, and 8 wells during the fourth quarter. 

Manganese concentrations exceeded the current SMCL of 50 µg/L in 12 wells 

during the first quarter, 11 wells during the second quarter, 13 wells during the 

third quarter, and 9 wells during the fourth quarter. 

PAHs were detected in groundwater samples collected from eight onsite monitoring 

wells (excluding results from CBS-SA). However, in seven of these eight wells, 

anthracene was the only PAH detected, and at trace concentrations that were 
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• attributed to laboratory contamination based on the detection of anthracene in 

laboratory method blanks. 

• 

• 

PAHs detected in samples collected from the remaining onsite well (NMW-1A at 

Pioneer Builders Supply) included naphthalene, acenaphthene, fluorene, and 

phenanthrene. Except for naphthalene, PAH concentrations were generally low 

(i.e., < 5 µg/L). Carcinogenic PAHs were not detected in groundwater samples 

collected from onsite wells during the Groundwater Investigation. No MCLs exist 

for the PAHs detected in onsite groundwater samples collected during the Ground

water Investigation. 

voes were generally not detected in upper aquifer groundwater samples from wells 

in the northern and extreme southern portions of the STF site. Onsite well 

NMW-1 A at Pioneer Builders Supply contained the highest concentrations of voes 

detected during the Groundwater Investigation. Concentrations of benzene (86-480 

µg/L), toluene (51-770 µg/L), ethyl benzene ( 1 50-1 ,000 µg/L), and xylenes ( 141-

2,300 µg/L) were consistently detected in samples from NMW-1 A. Low concentra

tions of voes (usually less than 10 µg/L) were detected in some onsite wells in the 

southern portion of the site (i.e., CBS-3A, MW-1A, MW-3A, MW-5A, NMW-2A, 

NMW-3A, STM-3A, and STM-4A). 

Low concentrations of VOCs were also detected in background and upgradient 

wells TL-12A and CBS-10A and in background wells TL-16A and WCC-2 (TL-16A is 

located approximately 2,300 feet north-northwest of the site; WCC-2 is located 

approximately 3,000 feet northeast of the site). Concentrations of ethyl benzene in 

one groundwater sample collected from NMW-1 A exceeded the existing MCL during 

one quarter. Concentrations of benzene in NMW-1A exceeded the existing MCL in 

each sampling quarter (although the detection levels were above the MCL). 

A few non-PAH semivolatile organic compounds were detected at low concentra

tions in NMW-1A during the second, third, and fourth quarters and in NMW-2A 

during the fourth quarter. These semivolatiles were 4-methylphenol (17 µg/L), 

INTERIM FINAL 
28 February 1994 FS-A15 916055.14/fs3 



• 2,4-dimethylphenol (61 pg/L), 2-methylnaphthalene (15-47 pg/L), bis(2-ethylhexyl)

phthalate (0.7-7 pg/L), and diethylphthalate (2 pg/L). No MCLs exist for the 

semivolatiles detected in onsite groundwater samples collected during the Ground

water Investigation. 

• 

• 

Pesticides and PCBs were not detected in groundwater samples collected from 

onsite, background, or upgradient wells during the Groundwater Investigation. 

A1.4 SURFACE WATER AND SEDIMENT 

lnorganics detected in stormwater runon samples were generally detected at higher 

concentrations than those detected in monthly (base flow) runon samples with the 

exception of major cations (calcium, magnesium, potassium, and sodium). These 

major cations were detected at higher concentrations in the monthly surface water 

runon samples • 

The metals in the onsite surface water samples were generally detected at higher 

concentrations in the vicinity of and directly downstream from the storm drain 

outfalls in the channel than in samples collected throughout the remainder of the 

downstream channel. 

lnorganics in onsite sediment were generally detected at lower concentrations 

immediately adjacent to the storm drain outfalls than in the more heavily vegetated 

downstream portion of the channel. Elevated concentrations of the following 

inorganics were consistently detected in onsite sediment: 

• · Arsenic (maximum concentration 93.8 mg/kg; 85 percent of samples 

contained less than 20 mg/kg) 

• Cadmium (maximum concentration 18.0 mg/kg; 90 percent of samples 

contained less than 5 mg/kg) 
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• 

• 

• Total chromium (maximum concentration 614 mg/kg; 90 percent of 

samples contained less than 100 mg/kg) 

• Copper (maximum concentration 884 mg/kg; 90 percent of samples 

contained less than 350 mg/kg) 

• Lead (maximum concentration 2,050 mg/kg; 90 percent of samples con

tained less than 1,500 mg/kg and 64 percent contained less than 

1,000 mg/kg) 

• Mercury (maximum concentration 1.6 mg/kg) 

• Zinc (maximum concentration 2,460 mg/kg; 80 percent of samples con

tained less than 1,000 mg/kg). 

Anomalously high concentrations of nickel (408 mg/kg) and barium (2,550 mg/kg) 

were each detected in sediment samples at single locations and one time only. 

Detailed graphical presentations of sediment sampling results are presented in 

Appendix SW of the RI Report (Kennedy/Jenks Consultants 1993e). 

Several organics were consistently detected in surface water and sediment samples 

collected during the RI. PAHs were detected in background surface water, runon 

surface water, onsite surface water and sediment, and runoff surface water. PAHs 

were detected at higher concentrations in dry season (i.e., samples collected in 

August 1991) background samples than wet season (i.e., samples collected in 

January 1992) samples. Detected PAH concentrations in surface water runon were 

usually less than 1 µg/L. PAHs were detected more frequently and generally at 

higher concentrations in stormwater runon samples than in monthly runon samples. 

PAH concentrations in onsite surface water were generally higher in wet season 

samples than in dry season samples . 
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• 

Maximum PAH concentrations in onsite samples were similar to the range of 

maximum PAH concentrations in runon samples. PAHs were detected less fre

quently in runoff than runon, but runoff concentrations were generally similar to the 

runon concentrations (generally less than 0.2 µg/L). PAH concentrations of up to 

130 mg/kg were detected in onsite sediment with the highest concentrations 

detected in samples from the northern section of the channel. 

Only trace concentrations (i.e., less than 10 µg/L) of a few voes were detected in 

surface water and sediment samples collected during the RI. Acetone (background 

only), chloroform, toluene (onsite only), and methylene chloride (onsite only) were 

detected in surface water samples. Only relatively low concentrations of voes 

(i.e., less than 1 mg/kg) were generally detected in sediment samples. A maximum 

voe concentration of 6,400 µg/kg of toluene was detected in one sediment 

sample. 

Non-PAH semivolatile compounds were detected in some surface water and 

sediment samples. Bis(2-ethylhexyl)phthalate was detected in many of the surface 

water samples (i.e., background, onsite, and runoff) and sediment samples. Nine 

non-PAH semivolatile compounds were detected in sediment samples at concentra

tions up to 160 mg/kg. 

Pesticides and Pees were not detected in surface water samples collected during 

the Surface Water and Sediment Investigation. However, Pees were detected at 

concentrations up to 4 mg/kg in onsite sediment samples from the northern section 

of the channel during the dry and wet seasons. 

The estimated stormwater volume flowing onto the STF site through the storm 

drain outfalls was approximately 100 million gallons for the 1-year investigation 

period (April 1991 through March 1992). The volume of surface water runoff was 

estimated to be 15.1 million gallons for the investigative period. Much of the 

surface water runon is dissipated onsite due to evaporation, transpiration, and 

infiltration through the soil to recharge the upper aquifer beneath the site. The 
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• estimated mass loadings of inorganics in the surface water runon to the site were 

greater by several orders of magnitude than estimated inorganic loadings in runoff 

from the site. 

• 

• 

The following conclusions were developed based on the findings of the Surface 

Water and Sediment Investigation: 

• Background surface water quality shows contamination from urban surface 

water runoff as evidenced by exceedances of water quality criteria. 

• Runon flows from the two storm drain outfalls (from two upgradient sub

basins discharging onto the northwest portion of the STF site) constitute 

the major source of onsite surface water. Other possible sources of water 

entering the site are precipitation, sheet runoff from the offsite hillside on 

the western boundary of the channel, and groundwater discharge into the 

channel. The surface water runon from the two storm drain outfalls 

exhibited degraded quality characteristics of urban runoff. Concentrations 

of metals, PAHs, and fecal bacteria detected in the runon samples were 

generally equal to or higher than those detected in onsite surface water. 

• Concentrations of metals and PAHs were generally higher in stormwater 

runon samples than in monthly runon samples suggesting that these 

chemicals are mobilized and transported from the surrounding urban 

environment during storm events following their surface accumulation 

during drier periods. 

• Metals and PAHs in runon are the source for much of the chemical loading 

to the surface water channel. Overland transport of chemicals of concern 

in surface soils from onsite is not a significant mechanism for migration of 

metals and PAHs into the surface water channel . 
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• Sediment containing metals and PAHs may serve as a source for dissolu

tion or suspension of these chemicals in onsite surface water. The highest 

concentrations of metals and PAHs were detected at upstream locations, 

with the highest concentrations of PAHs detected near the storm drain 

outfalls. Metals and PAH concentrations were not typically elevated in 

BNR Dismantling Yard soil samples collected adjacent to the channel. 

• Accumulation of chemicals in onsite sediment is largely attributable to the 

deposition of chemicals carried onsite by runon discharged from the storm 

drain outfalls as supported by relatively high concentrations detected in 

sediment in upstream locations. The chemical distributions throughout the 

channel are consistent with the expected patterns of initial introduction of 

chemicals into the onsite surface water channel by storm drain discharges 

followed by chemical attenuation as it moves through wider reaches and 

vegetated areas farther downstream. Chemical concentrations typically 

decline gradually downstream, although several metals exhibit elevated 

concentrations in the southernmost locations. These metals, which include 

arsenic, manganese, and nickel, were also detected at elevated 

concentrations in surface soil in the fill areas of the Former Swamp/ 

Lakebed area through which the surface water channel passes. 

• Mass loading estimations (made as part of the analysis of data gathered 

during this investigation) indicate that a significant quantity of the metals 

and PAHs discharged from upstream offsite sources into the onsite surface 

water channel are retained onsite. 

• The quality of runoff from the site was consistent with or better than runon 

quality throughout the investigation. suggesting that the overall function of 

the onsite surface water channel is one of settling, absorbing, and other

wise retaining much of the chemical load discharged to it from offsite 

upstream sources . 
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Appendix FS-B 
Potential Applicable or Relevant and 

Appropriate Requirements 



• 

• 

• 

APPENDIX FS-B 

POTENTIAL ARARs 

This appendix presents potential chemical-, action-, and location-specific ARARs 

that could be requirements for the STF site, as well as other advisories, criteria, or 

guidance that potentially are to-be-considered (TBC) (EPA 1988b; ICF 1990b; 

Ecology 1992a). This appendix presents a brief description of each regulation, its 

preliminary classification as applicable, relevant and appropriate, or TBC, and the 

justification for its classification. 

The evaluation only considers substantive requirements of federal and state laws as 

potential ARARs. CERCLA distinguishes between substantive and administrative 

requirements. Substantive requirements are ·those requirements that pertain 

directly to actions or conditions in the environment.• Administrative requirements 

are ·those mechanisms that facilitate the implementation of the substantive require

ments of a statute or regulation. Administrative requirements include the approval 

of, or consultation with administrative bodies, consultation, issuance of permits, 

documentation, reporting, recordkeeping, and enforcement• (EPA 1988b). 

Ecology identified Washington State statutes that could be considered ARARs 

(Ecology 1992a). However, environmental statutes typically contain administrative 

requirements. The statutes generally empower state or local government agencies 

to develop regulations that contain the substantive requirements that pertain to 

actions in the environment. Table FSB-1 presents Washington State statutes, the 

associated Revised Code of Washington (RCW) Title Number, a description of the 

statute and a justification for not including it as an ARAR . 
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State Statute 

Solid Waste Management -
Reduction and Recycling 

Transportation of 
Hazardous Materials 

Water Pollution Control 

Pollution Disclosure Act of 
1971 

State Board of Health 

Water Resources Act of 
1971 

Water Well Construction 

Regulation of Public 
Ground Waters 

Water Code 
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RCW 

70.96 

46.48 

90.48 

90.62 

43.20 

90.54 

18.104 

90.44 

90.03 

• • 
TABLE FSB-1 Page 1 of 2 

Description Justlflcatlon for Elimination 

Establishes a program for developing state-wide solid waste handling and recycling Administrative requirements. 
program including requirements for solid waste management plans; describes permit 
process; requirement for solid waste stream analysis/evaluation; discusses 
battery/used tire disposal; outlines duties of Ecology and local health departments. 

Empowers Washington State Patrol to adopt and enforce the regulations of U.S. Enabling legislation. 49 CFR 1 71-177 and 
Department of Transportation outlined in Title 49 CFR 100 - 199. WAC 446-60 are the potential ARARs. 

Legislation to retain high quality for all waters of the state; describes requirements for Administrative requirements, WAC 173-
waste disposal permits; dellneates sewage drainage basins; describes processes for 201A, -216, and -220 are the potential 
handling oil discharges to state waters. substantive requirements. 

Requires reporting of waste dischargers; requires all known, available, and reasonable Administrative requirements. WAC 173-
methods of treatment before discharge. 201 A, -2 16, and -220 are the potential 

substantive requirements. 

Establishes state board of health and empowers It to develop drinking water WAC 248-54 Is the potential ARAR. 
regulations. 

Sets forth policies for protection and utilization of water resources; describes Administrative requirements. 
development of comprehensive water resources planning; provides directions for 
protection of sole source drinking water aquifers; encourages water use efficiency 
and conservation. 

Provides for regulation of water well contractors and operators. Describes powers of Administrative requirements; WAC 173-
Ecology, notification requirements, license process. 160 and WAC 173-162 outline potential 

substantive requirements. 

Regulates and controls groundwater use. Discusses permit requirements for Administrative requirements. 
withdrawal; describes certificates of groundwater rights; empowers Ecology to 
prevent wasting of water and to have jurisdiction over withdrawal of oroundwater. 
Provides for groundwater management areas. 

Requires water use to obtain maximum benefits; prohibits wasting water; supports Most requirements are administrative; 
economically feasible and environmentally sound development of physical facilities; requirement to maintain minimum flows 
grants state power to regulate and control waters within the state; describes powers and levels described In WAC 17 3-512 for 
of water masters, determination of water rights, and requirements for minimum flows Chambers-Clover Creeks Basin. 
and levels in water bodies. 
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State Statute 

Water Rights, Registration, 
Waiver and Relinquish-
ment, Etc. 

Minimum Water Flows and 
Levels 

Washington Clean Air Act 

Construction Projects in 
State Waters 
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RCW 

90.14 

90.22 

70.94 

76.20 

• • 
TABLE FSB-1 Page 2 of 2 

Dncrlptlon Juttfflcatlon for Elmlnatlon 

Requirements for diverting, using, or withdrawing ground or surface water. Administrative requirements. 

Enables Ecology to set minimum water flows or levels for streams. Most requirements are administrative; 
requirement to maintain minimum flows 
and levels are described In WAC 17 3-512 
for Chambers-Clover Creeks Basin. 

Describes requirements for creation and merger of air pollution control authorities and Administrative requirements; WAC 17 3-
discusses their powers and duties; describes power of Ecology to develop emission 400, -460, -470 and PSAPCA Regulations 
performance standards; describes wood stove policies, transportation demand Land Ill are the potential substantive 
requirements, air pollution episodes, and outdoor burning requirements. requirements. 

Describes requirements to protect game fish and food fish populations In state Administrative requirements. 
streams Including requirements for fish guards and fish ways; describes need to 
submit plans and specifications for proposed construction projects for Ecology review 
Outlines procedures for hydraulic appeals board. 
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• POTENTIAL CHEMICAL-SPECIFIC ARARs 

• 

• 

Federal 

• SOWA MCLs. These MCLs are enforceable standards for public water 

drinking systems. Public water systems are systems that supply water for 

human consumption with at least 15 service connections or serving at least 

25 people (EPA 1988b). These standards reflect the technical and eco

nomic feasibility of removing the chemical from the water supply. 

Requirement Status: Potentially relevant and appropriate. 

Justification: SOWA MCLs are applicable to providers of drinking water. 

Aquifers at the STF site could be a potential drinking water source. 

• SOWA Maximum Contaminant Level Goals fMCLGs>. MCLGs are non

enforceable health goals for public water supplies. These standards are set 

at levels that would result in no known or anticipated adverse health 

affects with an adequate margin of safety. MCLGs for substances that 

EPA considers probable human carcinogens are sat at zero. MCLGs for 

substances that EPA does not consider probable human carcinogens are set 

at standards based on chronic toxicity or other data (EPA 1988b). 

Requirement Status: To-Be-Considered. 

Justification: SOWA MCLGs are non-enforceable limits that can be 

considered in special circumstances, such as where multiple chemicals of 

concern in groundwater or multiple exposure pathways exist. 

• SOWA Secondary MCLs (SMCLs>. Secondary drinking water regulations 

are non-enforceable limits that are established for specific chemicals of 
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• 

• 

concern or water characteristics that may affect the aesthetic qualities of 

drinking water. 

Requirement Status: To-Be-Considered. 

Justification: SOWA SMCLs are non-enforceable limits intended as 

guidelines for use by states. SMCLs apply to public water supplies and are 

measured at the user's tap. No public drinking water supplies are available 

at the STF site. In addition, exceedances of SMCLs for iron and manga

nese are a regional problem in Puget Sound (Turney 1986; Kennedy/Jenks 

Consultants 1993a). 

• Clean Water Act <CWA> Standards and Crjterja. The CWA contains differ-

ent standards and criteria including: 

INTERIM FINAL 
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Technology-based guidelines and standards. EPA has developed 

effluent limitation guidelines for specific categories of industries 

from technology-based requirements. 

Water quality criteria (WOC). woe are non-enforceable standards 

that CERCLA Section 121 states remedial actions may need to 

attain if they are relevant and appropriate under the circumstances 

of the release (or threatened release). EPA has published non

enforceable water quality criteria for the protection of aquatic life 

and for the protection of human health. 

Water quality standards. The CWA requires states to develop 

water quality standards based on federal water quality criteria to 

protect existing and attainable uses of the receiving waters. 

Ocean discharge regulations. The CWA prohibits discharges that 

could cause unreasonable degradation to the marine environment. 

Pretreatment standards. The CWA requires pretreatment stan

dards for discharges to publicly owned treatment works (POTW) • 
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Dredge and fill standards. The CWA regulates the discharge of 

dredged or fill material into the waters of the U.S. to ensure that 

impacts on aquatic ecosystems are evaluated. 

Requirement Status: Generally not a chemical-specific ARAR. 

Justification: CWA standards and criteria that may be relevant and appro

priate at the STF site (before remedial actions begin) are the technology

based standards, water quality criteria, and ocean discharge regulations. 

These standards and regulations are not relevant and appropriate if MCLs 

exist for regulating drinking water. In addition, promulgated state water 

quality standards are generally relevant and appropriate instead of the 

water quality criteria because the state standards represents a site-specific 

adaptation of a water quality standard (EPA 1988b). WOC could be 

relevant and appropriate when MCLs or state water standards do not exist . 

• Toxjcs Substances Control Act <TSCA>. Non-liquid polychlorinated 

biphanyls (PCBs) at concentrations greater than 50 parts par million (ppm) 

could be subject to regulations outlined in 40 CFR Part 61 Subpart G. 

These regulations pertain to spills that occurred after 4 May 1987. 

Requirement Status: To-Be-Considered. 

Justification: The Phase I Soil Investigation (Kennady/Jenks Consultants 

1993b) reported PCB concentrations in surface soil less than 50 ppm. The 

Phase II Soil Investigation (Kennedy/Jenks Consultants 1993c) reported a 

PCB concentration of 56 ppm in one surface soil sample from Pioneer 

Builders Supply. Concentrations of PCBs detected in Tacoma City Light dry 

wells ranged up to 840 mg/kg. The dates of these releases to the environ

ment are unknown, but the PCBs were probably released before 4 May 

1987, the effective date of the PCB Spill Cleanup Policy (40 CFR Part 61, 
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Subpart G). According to EPA guidance (EPA 1989a), the PCB Spill 

Cleanup Policy is not a potential ARAR, but only a TBC for spills occurring 

before the effective date. Therefore, TSCA is not an ARAR, but could be 

useful for developing cleanup concentrations that are protective of human 

health and the environment if no other cleanup concentrations exist. 

• Clean Ajr Act <CAA>. EPA has promulgated standards for the protection 

and enhancement of the quality of the nation's air resources. These 

standards include: 

National Ambient Air Quality Standards for Criteria Pollutants 

NAAOS). These standards consist of primary and secondary 

standards. EPA intends primary standards to be protective of 

human health and secondary standards to protect public welfare. 

EPA promulgated standards for carbon monoxide, lead, nitrogen 

dioxide, particulate matter, ozone, and sulfur dioxide. 

National Emission Standards for Hazardous Air Pollutants 

(NESHAPS). EPA has published emission standards for hazardous 

air pollutants for which no ambient air quality standard exists, but 

which cause or contribute to air pollution that "may reasonably be 

anticipated to result in an increase in mortality or an increase in 

serious irreversible, or incapacitating reversible, illness" (EPA 

1989a). NESHAPS are promulgated for emissions of particular air 

pollutants from specific sources. 

New Source Performance Standards (NSPS). EPA has promulgated 

standards for categories of new stationary sources of particular air 

emissions. Emission control technologies are based on the best 

demonstrated technologies. 

Requirement: Not a chemical-specific ARAR. 

Justification: NAAQS chemicals are not chemicals of concern at the STF 

site (except lead). Control of particulate matter could be an action-specific 
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• 

State 

ARAR, although the application of NAAQS standards through permit 

requirements is generally reserved for major sources. EPA has stated that 

most CERCLA site remedies (including those being considered at the STF 

site) typically do not emit sufficient quantities to qualify as a major source 

under the CAA (EPA 1989a). NESHAPS are generally not ARARs because 

CERCLA sites do not usually contain one of the specific source categories 

regulated, as is the case at the STF site, and because the standards are 

intended for the specific type of source regulated (EPA 1989a). However, 

some sections of NESHAPS may be relevant and appropriate to some 

action-specific technologies. Similar to NESHAPS, NSPS could be action

specific ARARs, but are not chemical-specific requirements (see discussion 

below on action-specific ARARs). 

• Model Toxjcs Control Act Cleanup Regulatjon CMTCA>. These regulations 

implement the MTCA (Chapter 70.1050 RCW). MTCA specifies cleanup 

levels that are considered protective of human health and the environment. 

Only substantive sections of MTCA [i.e., cleanup standards in WAC 173-

340-720 through 173-340-760 and potentially WAC 173-340-360(7) and 

(8)) are applicable. 

Requirement: Applicable. 

Justification: The STF site contains hazardous substances as defined 

under MTCA. Table FSB-2 presents the bases for the potential aggressive 

and active threshold concentrations shown in Table FS2-5 (see FS Report, 

Section 2.5.4) • 
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TABLE FSB-2 

POTENTl~L AGGRESSIVE AND ACTIVE THRESHOLD CONC~NTRATIONS AND BASES FO.R SOIL (mg/kg)18, 

r... IA I r..a IA II 

Aggressive Threshold1bl Active Aggre11lve Threshold Active 
Basls1al Chemical Basis Threshold Basis Basis Thrt1shold1at 

Antimonv 32 Method B 32 Method B 1 400 Industrial C 128 Method C 
Ar~fmir. ,o ~-~~- .... " A 20 M~!-"-;. •• :! A ,on Industrial A ,on Industrial A 

Bervllium 0.23 (or hackaroundl Method 8 0.23 ior backaroundl Method B 9 Method C .9 MP.thod C 

Coooer 2.960 Method B 2.960 ·Method B 45.000 MWEP 1 '.I .840 Method C 
Lead 260 Method A 250 Method A 1.000 Industrial A 1 000 Industrial A 

Zinc 24.onn Method B 24.000 Method B 24000 Method B 24000 Method B 
CPAHs 1 Method A 1 Method A 20 Industrial A 20 Industrial A 
PCBs 1 Method A 1 Method A 10 Industrial A 10 Industrial A 

I Ch .. J '!ARA fll l"!A!IA IV ~A!IAV t°!lll!IA VI Cll!ltaVII 5 r.-• VIII 
A~esslve Aigresslve Aigresslve AV,gresslve A%gresslve Ii gresslve 
T reshold Basis T reshold Basis T reshold Basis T1reshold Basis T reshold Basis r~reshold Basis 

Antimonv 1.400 Industrial C 1.400 Industrial C 1.400 Industrial C 1.400 Industrial C 1 400 Industrial C 'ltDff :- -:.-: ,: . lr:iiMfir:faitU 
A----•-

Ill 200 Industrial A 200 Industrial A 200 Industrial A 570 10 X •• . -'C 670 10 X •• .... ;> C A't.A 1nm1~~-~=-··:-)~-~ .. -->.~:'3tn . .... •,• .... 
Bervllium 9 Method C 9 Method C 9 Method C 9 Method C 9 Method C 

.. ...•... . .... .i.:-i.i-:-' :;.0;.;.;½fa ..... 

Cooner 45 000 MWEP 45000 MWEP 45.000 MWEP 45.000 MWEP 45.000 MWEP ·111::\~ :> ••.• ····uMa· 
Lead 4,500 Ecology provided 7,250 1/2 (Case V + 10,000 1 0 x Industrial A 10,000 10 x Industrial A 20,000 1/2 EHW BIA'9 Im .... . .. 

numhi!r r.:.~P. 1111 .• ·.·..:·m .......... 

Zinc 24000 Method B 24000 Method B 24000 Method B 24.000 Method B 24.000 Method B --:·-t=--~~-~ t.a.•.a.·u.,._, ... -.:-_:.-.-..v1A 
. -.: 

CPAHs 50 2.6 x Industrial A 50 2.5 x Industrial A 50 2.5 x Industrial A 50 2.5 x Industrial A 60 2.5 x Industrial A m ~~;·-~=---_c: ... --*"' •. ... :~ . :~: .. 

PCBs 50 5 x Industrial A 50 5 x Industrial A 50 5 x Industrial A 50 5 x Industrial A 50 

(at Source: EPA, 4 and 11 June 1993, and fBlil,~.Jm., persottal c:;ommunications. . . . . 
(b) For Case I, the aggressive threshold concentrltiijns· are tfie potential site cleanup levels for soil (Ecology, 19 May 1993, personal commurncat1on). 
(c) The Active Threshold and Basis columns contain the same information for Cases II through VIII. 

INTERIM FINAL 
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Active 
Threshold101 Basls101 

128 Method C 
200 Industrial A 

9 Method C 

11.840 Method C 

1,000 Industrial A 

24.000 Methnrt B 

20 Industrial A 

10 Industrial A 
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• Weter Oueiity Standards tor Surface Waters of the State of Washington 

<WAC 173-201 A). These regulations, promulgated under the Water 

Pollution Control Act (RCW 90.48), set forth water quality standards to 

protect public health and safeguard public enjoyment of state surface 

waters. Ecology also expects the regulation to protect and encourage 

propagation of fish, shellfish, and wildlife. 

• 

Requirement: Applicable. 

Justification: Surface water in the surface water channel in the western 

section of the site could be interpreted as a water of the state (WAC 173-

201A-020). However, remediation of this surface water is not appropriate 

until offsite sources of contamination have been addressed. 

State Board of Health Drinking Water Regulations <WAC 246-290>. These 

regulations define the basic requirements for public drinking water supplies 

to protect human health. This regulation is intended to conform with the 

federal SOWA. Enabling legislation for this regulation is RCW 43.20. 

Requirement: Relevant and appropriate. 

Justification: These regulations are applicable to providers of drinking 

water. The aquifers at the STF site are not currently a drinking water 

source, but they could be in the future. 

• Sedjment Management Standards <WAC 173-204>. These regulations 

establish marine sediment management. standards for the State of 

Washington. The ultimate purpose of these standards is to eliminate 

adverse effects on biological resources and protect human health from 

surface sediment contamination. These regulations are promulgated under 

several RCW chapters including 90.48 RCW, the Water Pollution Control 

Act; 70.105D RCW, Model Toxics Control Act; 90.70 RCW, Puget Sound 

INTERIM FINAL 
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Water Quality Authority Act; 90.52 RCW, Pollution Disclosure Act; 90.54 

RCW, Water Resources Act; and 43.21C RCW, Environmental Policy Act. 

Requirement: Not an ARAR. 

Justification: This regulation has developed chemical-specific criteria only 

for marine sediment. The STF site has only freshwater sediment. Marine 

sediment criteria are neither applicable nor relevant and appropriate for 

freshwater sediment. In addition, remediation of sediment in the surface 

water channel in the western section of the site is not appropriate until 

offsite sources of contamination have been addressed . 

INTERIM FINAL 
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Potentia1I Action-Specific and Location-Specific ARARs 

•• 



• 

Fechwel Citation 

29 CFR 1910.210 

40 CFR 60.6 and • 12 
40 CFR 60.6 

• 
TABLE FS-B3 

POTENTIAL ACTION-SPECIFIC ARARs FOR THE STF SITE 

State Citation Descrlpdon 
Potential 

Requirement 

WAC 296-62 General safety and health standards for workers, Including Applicable 
requirements for responses Involving hazardous 
substances. 

WAC 173-400 General regulations for air pollution sources; general Applicable 
WAC 173-460 provisions and standards of performance for incinerators; 
WAC 173-470 particulate matter emission standards; control standards 
PSAPCA Regulations I and Ill for toxic air pollutants. 

40 CFR 122 and WAC 173-220 National Pollutant Discharge Elimination System (NPOESI Applicable 
40 CFR 122, 126, and 136 WAC 173-226 Program conditions, standards, and limitations for 

individual and general permits. Incorporates limitations 
and standards of Clean Water Act, Including prohibiting a 
discharge that causes unreasonable degradation of marine 
environment. 

40 CFR 262. 12, .20-.34, 
.44 

WAC 170-303-170 
through 202 

Requirements for generators of hazardous or dangerous Applicable • 
waste. 

• 
Page 1 of 5 

Ju1tlflclltlon 

Required for protection of remedial 
action workers. 

Applicable for remedial processes 
emitting air pollutants. 

Applicable for point source 
discharges to waters of the U.S. 
Discharges from remedial actions 
from STF site discharge In turn to 
Flett Creek, Chambers Creek, and 
Commencement Bay. 
Apptlcable If wastes from 
treatment processes are prepared 
for disposal offsite. ==r-t==~ ...... ~ 

INTERIM FINAL 
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Federal Citation 

INTERIM FINAL 
28 February 1984 

• 
TABLE FS-83 

POTENTIA ACTION-SPECIFIC ARARs FOR THE STF SITE 

State Cltetlon Description 
Potential 

Requirement 

• 
Page 2 of 5 

Ju1tlflcatfon 
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Fedetal Citation 

stmr.ior:~::rt~~-~~~ 

• > ~~i:f~'ti ; -·~~ 

INTERIM FINAL 
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TABLE FS-83 

POTENTIAL ACTION-SPECIFIC ARARs FOR THE STF SITE 

State Citation 
. . . ' . . . .. .. . 

\ 
\ 

Description 
Potentlal 

Requirement 

• 
Page 3 of 5 

Ju1tlflcatlon 
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Federal Citation 

40 CFR 264.170-178 

40 CFR 264.190-199 

40 CFR 264.340-351 

40 CFR 268 

40 CFR 403.6 

49 CFR 171-177 

INTERIM FINAL 
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TABLE FS-83 

POTENTIAL ACTION-SPECIFIC ARARs FOR THE STF SITE 

Potential 
State Citation Dnct1ptlon Requirement 

WAC 173-303-630 Management of containers. Applicable 

WAC 173-303-640 Design, construction, maintenance, inspection, and Applicable 
closure of tanks. 

WAC 173-303-670 Incineration requirements for hazardous and dangerous Applicable 
waste. 

WAC 173-303-140 Land disposal restrictions. Applicable• 

WAC 173-216-060 Describes prohibited discharges to publicly owned Applicable 
treatment works (POTW}. 

WAC 446-50 Transportation regulations and law for hazardous Applicable• 
materials. 

WAC 173-160 

• 
Page 4 of 5 

Juatlflcatlon 

Applicable for storage of haz-
ardous waste from onslte treat-
ment processes in containers. 

Applicable If tanks are Installed to 
store or treat by-products from 
remedial processes. 

Applicable if hazardous or 
dangerous wastes are incinerated 
onsite. 

Applicable If listed wastes are 
taken offsite for disposal. 

Applicable for discharges to 
POTW. 
Applicable for offslte trans-
portation of hazardous or dan-
gerous waste. 

916055.14/fs3 
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Federal Cltetlon 

None 

None 

None 

None 

40 CFR 761.60-.76 

• 
TABLE FS-83 

POTENTIAL ACTION-SPECIFIC ARARs FOR THE STF SITE 

Stete Cltetlon 

WAC 173-340-360(71 and 
(81 

Description 

Model Toxics Control Act Cleanup Regulation regarding 
groundwater restoration and containment. 

Potentlal 
Requirement 

Applicable 

WAC 173-612 lnstream resources protection program - Chambers-Clover Applicable 
Creeks basin. 

Toxics Cleanup Program 
Area of Contamination 
Policy (6 Sep 91 l 

Material designated as dangerous waste can be 
consolidated, contained, or treated within an area of 
contiguous contamination without triggering Dangerous 
Waste Regulations. 

WAC 173-303-666( 11 I Prohibits extremely hazardous waste (EHWI from 
remaining In a closed land treatment unit after post
closure period. 

WAC 173-303-170 through Storage, Incineration, and disposal of PCBs and PCB 
202 wastes. 

To be 
considered 

To be 
considered 

To be 
considered 

• 
Page 6 of 5 

Juattflcetlon 

Regulation outlines requirements 
for containment and groundwater 
restoration for cleanup of 
hazardous substances. 

Includes Flett Creek. Must 
maintain lnstream flows and levels 
to protect environment and other 
values. 

Applicable for dangerous wastes 
that may be handled onsite. 

Some site soil leached lead at 
concentrations exceeding EHW 
designation. 

To be considered If PCBs are 
stored, Incinerated, or disposed of 
onslte. 

(al As a matter of terminology, these regulations are not ARARs, which apply solely to hazardous wastes that remain onsite, but rather laws that directly apply to 
hazardous or dangerous wastes that ere taken offslte. These regulations are included in this table to provide a comprehensive analysis of applicable laws. 

INTERIM FINAL 
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Location 

Within 
floodplain 

Wetlands 

Area affecting 
stream or river 

INTERIM FINAL 
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• 
TABLE FS-84 

POTENTIAL LOCATION-SPECIFIC ARARs FOR THE STF SITE 

Potential 
Requirement Prerequl1lte Citation Requirement 

Action to avoid adverse effects, Action that will occur in Protection of floodplains 140 Applicable 
minimize potential harm, restore and a floodplain. CFR 6, AppendilC Al; Fish 
preserve natural and beneficial values. and Wildlife Coordination Act 

(16 USC 661 ~.I; 40 
CFR 6.302 

Action to prohibit discharge of Action involving 40 CFR Part 6, Appendix A Applicable 
dredged or fill material into wetlands construction of facilities 
without permit. or management of 

property in wetlands. 

Action to avoid adverse effects, Disposal of dredge and Federal Clean Water Act, Applicable 
minimize potential harm, and preserve fill material within waters Section 404 
and enhance wetlands to the e1Ctent of the U.S. 
possible. 

Actions within 200 feet Chapter 13.10 of Title 13 of 
Compliance with City of Tacoma of a shoreline or Tacoma City Code 
Shoreline Master Program. affecting an associated 

wetland. 

Action to protect fish or wildlife. Diversion, channeling or Fish and Wildlife Coordination Applicable 
other activity that Act 116 USC 661 ll..§.!Ml.); 
modifies a stream or river 40 CFR 6.302 
and affects fish or 
wildlife. 

• 

Juatlflcatlon 

Portions of STF are within 100-
year floodplain. 

Applicable if surface water channel 
is affected by remedial actions. 

Applicable If remedial action 
involves fill in wetlands. 

Applicable If remedial action falls 
within Jurisdictional shoreline. 

Applicable If remedlated 
groundwater is discharged to 
surface water channel. Channel 
discharges to Flett Creek, 
Chambers Creek, and 
Commencement Bay. Site 
discharges could potentially affect 
downstream fish or wildlife. 
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Appendix FS-C 
Identification of Volumes and Areas Exceeding 

Aggressive and Active Threshold Concentrations 



• 

• 

• 

APPENDIX FS-C 

BDENTIFICATION OF VOLUMES AND AREAS EXCEEDING 
AGGRESSIVE AND ACTIVE THRESHOLD CONCENTRATIONS 

This section presents a description of the method used to determine the volumes 

eRd eFees of soil requiring evaluation of aggressive &Rd eeti\le remediation. +Ris 

seetieR else iReh:,des aR eMample ef the otatistieal aRal•1eee used te ideRtif•t &Fees 

feF e'flaluatieR ef BfHJFessi\le eRd aeti•.,e FemediatieR aetieRo fer Case VII. 

The Geographical Information System (GIS) computer software ARC/INFO 3.40 

was used to estimate and map the volume of soil exceeding aggressive threshold 

concentrations for chemicals of concern shown in Table FS2-5 for Cases Ill through 

VIII. Generally, contour maps showing surface area above the threshold 

concentration for each chemical of concern were combined with maps showing the 

depth of chemical concentrations above the threshold concentration. (Only 

subsurface data were used at the Tacoma City Light dry wells.) The following 

assumptions were used to develop the contour maps: 

• If surface soil concentrations are above cleanup levels or threshold 

concentrations, the depth of contamination is assumed to extend 2 feet. 

Typically, 2 feet is the depth of the first subsurface soil sample. 

• The concentration of a subsurface soil sample is associated with the lowest 

depth of the sample interval. For example, a sample reported at 2 feet was 

collected from 2 feet to 3.5 feet, homogenized, and then sampled. The 

contour maps would show the depth of contamination to be 3.5 feet. 

• The estimates of volume include all soil having chemical concentrations 

above the aggressive threshold concentrations. The estimates include 

layers of soil having chemical concentrations below the aggressive 

INTERIM FINAL 
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• 

threshold concentrations, but that overlay the soil requiring evaluation for 

aggressive remediation. 

Surface and subsurface soil concentrations exceeding the aggressive threshold 

concentrations were contoured for each chemical of concern using surface soil data 

from the STF RI Phase I and Phase II Soil Investigations (Kennedy/Jenks 

Consultants 1993b,c). 

Surface soil data from the STF RI Phase I and Phase II Soil Investigations were 

contoured using linear interpolation between sampling points for the aggressive 

threshold concentrations. 

Depth and concentration data for each soil boring in the STF RI Phase I and Phase II 

Soil Investigations were used to calculate the depths at which concentrations 

decreased below the aggressive threshold concentrations. Depth to aggressive 

threshold concentrations were then contoured using linear interpolation . 

In some cases, the deepest subsurface soil concentrations were above the 

aggressive threshold concentrations. In these instances, the depth of the deepest 

sample was used as the depth requiring evaluation for aggressive remediation. This 

limitation may result in an underestimation of the quantity of soil requiring 

aggressive remediation because the actual depth at which subsurface 

concentrations decrease below the threshold concentrations is unknown. 

A composite map showing areas and depths of contamination was developed for 

each chemical by overlying the surf ace soil contours on the subsurface soil 

contours. If subsurface contour lines were present, they were used to determine 

soil volumes. If surface contour lines ware present outside of the subsurface 

contours, this area (i.e., the surface area extending beyond the subsurface contour 

lines) was assumed to be above the aggressive threshold concentration to a depth 

of 2 feat • 

INTERIM FINAL 
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• If contour lines extended past the STF site boundary, they were terminated at the 

site boundary. Contour lines were also terminated at the western boundary of the 

Amsted property. Most concentrations above the aggressive threshold 

concentrations were detected in samples collected from the hill above this western 

boundary, and chemicals detected at depth at the Amsted property were not 

detected at elevated concentrations in the Former Swamp/Lakebed unit. 

• 

• 

The union of aggressive threshold concentrations (sea Figures FS3-1 through 

FS3-6) was then developed using the individual chemical contour maps and 

threshold concentrations presented for Cases Ill through VIII in Table FS2-5 . 
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Appendix FS-D 
General Response Actions, Remedial Technologies, 

and Process Options 



• • • 
TABLE FS-O1 Page 1 of 4 

GENERAL RESPONSE ACTIONS, REMEDIAL TECHNOLOGIES, AND PROCESS OPTIONS FOR SOIL 

General Response Remedial Technical lmplementablDty 
Action Technologies Process Options Description Screening Comments 

No Action None NA No action. Required for consideration by 
the NCP. 

Institutional Access Physical Restrictions Physical restrictions (e.g., fencing and signs) limit contact with media. Potentially implementable. 
Controls Restrictions 

Deed Restrictions Restrictive covenants recorded in the property deed or local government Potentially implementable. 
Government Controls restrictions (e.g., zoning) prohibit site activities (e.g., excavation) that 

could result in exposure to chemicals of concern. 

Educational Meetings, Literature Community meetings or literature mailed to local residents or businesses Potentially implementable. 
Programs describing conditions and proposed actions at the site. 

Containment Covers Soil Clean soil is placed over ground surface to provide a physical barrier to Potentially implementable. 
chemicals of concern. 

Clay Low permeability clay layer overlain with soil over chemically impacted Potentially implementable. 
materials provides physical barrier that minimizes potential for contact and 
infiltration. 

Concrete Similar to clay cover description with concrete used as low permeability Potentially implementable. 
barrier. 

Asphalt Similar to clay cover description with asphalt used as low permeability Potentially implementable. 
barrier. 

RCRA Multi-media barrier consisting of low-permeability layer, synthetic liner, Potentially implementable. 
drainage layer, and vegetative cover. Performs functions similar to those 
described for clay cap. 

Surface Controls Revegetation Planting grasses, shrubs or trees to minimize contact with soil, reduce Potentially implementable. 
dust generation, and control surface water runoff. 

Dust Suppression Wet Suppression Watering ground surface to control dust generation. Not a remedial action - only 
a temporary measure. 
Potentially implementable 
during remedial activities. 

Chemical Stabilization A suppressant sprayed on the ground binds dust and surface particles into Not a remedial action - only 
a protective crust that minimizes dust generation. a temporary measure. 

Potentially implementable 
during remedial activities. 

ITERIM FINAL 
28 February 1994 916055. 14/fs3 



• • • 
TABLE FS-D1 Page 2 of 4 

GENERAL RESPONSE ACTIONS, REMEDIAL TECHNOLOGIES, AND PROCESS OPTIONS FOR SOIL 

Gen•al Response Remedial Technical lmplamentablllty 
Action Technologies Process Options Description Screening Comments 

Containment Dust Suppression Physical Stabilization Placing a cover (e.g. rock, soil, straw) on exposed surfaces to prevent Potentially implementable. 
(continued) (continued) oarticles from becomina airborne. 

Vegetative Same as revegetation above. Potentially implementable. 
Stabilization 
Wind Fences/Screens Fences or screens are installed around site perimeter to block wind and Not required based on air 

reduce dust generation. investigation results (see FS 
Section 1. 7 .5). 

Removal Excavation Backhoe, Front-end Excavate material for subsequent aboveground treatment and/or disposal. Potentially implementable. 
Loaders, Dozers 

Aboveground Solidification Pozzolanic Siliceous materials are combined with a setting agent (e.g., lime, cement, Potentially implementable. 
Treatment Solidification or gypsum) and soil. Treatment results in a solidified product that resists 

leaching. 

Cement-Based Process binds soil with portland cement into leach-resistant matrix. Potentially implementable. 
Solidification 

Organic Polymer Urea formaldehyde and several specialty organic polymers are mixed with Potentially implementable. 
Solidification soil to seal chemicals in a sponge-like polvmer matrix. 

Thermoplastic Mixing of heated dried soil within asphalt bitumen, paraffin, or Not appropriate. More 
Microencapsulation polyethylene matrix, resulting in a solid mass suitable for land disposal. suitable for very hazardous 

wastes (e.g., nuclear) that 
are difficult to solidify by 
conventional processes. 

Physical/Chemical Soil Washing Removal of inorganic or organic chemicals by washing excavated soil with Potentially implementable. 
a liauid medium (e.a., water). 

Organic Solvent Removal of organics, oil, and grease from soil using an organic solvent as Potentially implementable. 
Extraction the mass transfer medium and then recoverina the solvent by distillation. 

Vapor Extraction Removal of low molecular weight organics by creating a vacuum pressure Potentially implementable. 
gradient in soil that causes volatile organics to transfer from soil to air 
stream. 

Chemical Specially synthesized chemical reagents are used to dehalogenate certain Potentially implementable. 
Dechlorination classes of chlorinated organics (e.g., PCBs). 

Biological/ Landfarming/ Aerobic degradation of hydrocarbons by spreading thin layer of soil on Not appropriate for 
Bioremediation Aerobic ground and adding microoraanisms to deorade or transform chemicals. chemicals of concem. 

ITERIM FINAL 
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TABLE FS-D1 Page 3 of 4 

GENERAL RESPONSE ACTIONS, REMEDIAL TECHNOLOGIES, AND PROCESS OPTIONS FOR SOIL 

General Response Remedial Technlcal lmplementablRty 
Action Technologles Process Ontlons Description Screening Comments 

Aboveground Biological/ Windrow Composting Aerobic degradation of hydrocarbons in soil involves spreading soil in large Not appropriate for 
Treatment Bioremediation rows and overturning it with a windrow composter at regular intervals to chemicals of concern. 
(continued) (continued) provide adeQuate aeration. 

Bio-Venting Combination of vapor extraction and aerobic landfarming process options. Not appropriate for 
Microorganisms use oxygen supplied by vapor extraction system to chemicals of concern. 
enhance degradation. 

Bio-Reactor System Degradation with the use of a liquid/solids contact reactor. Reactor Potentially implementable for 
environment enhances mass transfer rates and contact between chemicals PCBs. 
and microoraanisms caoable of dearadina the chemicals. 

Thermal Thermal Desorption Soils are heated, driving off water and organics with boiling points less Potentially implementable. 
than 1, 100° F. Organics are incinerated in an afterburner or condensed for 
subseQuent treatment. 

Rotary Kiln Incineration process in the presence of oxygen uses temperatures ranging Potentially implementable. 
Incineration from 1,500°F to 3,000°F and turbulence caused by rotation to vaporize 

and destroy organics. 
Infrared Thermal Thermal destruction of organics in soil using electrically powered silicon Potentially implementable. 
Incineration carbide rods to heat organics to combustion temperatures. Remaining 

combustibles are incinerated in an afterburner. 
Pyrolysis Thermal conversion in an oxygen-deficient atmosphere of organic material Potentially implementable. 

into solid, liauid, and gaseous comoonents. 
Fluidized Bed/ A bed of granular sand-like material is fluidized by air injected into Potentially implementable. 
Circulating Bed incinerator to create turbulent atmosphere and improve heat-transfer. 
Combustor 
Multiple Hearth Multiple levels of shifting plates move materials through combustion Not appropriate. More 
Incineration chamber. Each hearth has fuel burners mounted on walls that incinerate suited to sludge. Rotary kiln 

organics as materials descend to lower hearths in increasingly hotter incineration provides similar 
combustion zones. effectiveness. 

Vitrification Application of heat destroys organics and immobilizes inorganics by Potentially implementable. 
incorooratina them into a alass or alass-like structure. 

In Situ Treatment Solidification Pozzolanic 
Cement-Based 

In situ treatment of soil by the injection and mixing of solidifying agents 
with soil. Treatment results in a solidified product that resists leachina. 

Potentially implementable. 

Physical/Chemical Soil Freezing Freezing surrounding soil to create physical baffler to chemical migration. Not appropriate. Only a 
temporary measure. 
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GENERAL RESPONSE ACTIONS, REMEDIAL TECHNOLOGIES, AND PROCESS OPTIONS FOR SOIL 

General Response Remedial T echnlcal lmplementablllty 
Action Technologies Process Options Descrlotlon Screening Comments 

In Situ Treatment Physical/Chemical Soil Flushing In situ extraction of inorganics or organics from soils accomplished by Not appropriate. Process 
(continued) (continued) passing solvents through soil using an injection/recirculation process. could contaminate shallow 

aauifer. 
Vapor Extraction Extraction of volatile organics from subsurface soil by creating a pressure Potentially implementable. 

· aradient that causes volatile oraanics to transfer from soil to airstream. 
Chemical Precipitation Application of specific treatment reagents which aid in the formation of Not appropriate. Process 

insoluble metal precipitates that reduce chemical mobility. Metals could could contaminate shallow 
later resolubilize as conditions change. aauifer. 

Oxidation Oxidation state of chemicals is raised to detoxify a few inorganics and Not appropriate. Process 
oxidizable organics and to make some organics more amenable to could contaminate shallow 
bioloaical dearadation. aauifer. 

Reduction Reduction in oxidation state of few heavy metals (chromium, lead, Not appropriate. Process 
mercury) to reduce toxicity or solubility or to transform them to a form could contaminate shallow 
which can be more easily handled. aauifer. 

Biological/ Aerobic Application of nutrients, oxygen, and microorganisms to accelerate the Not appropriate. Chemical 
Bioremediation natural biodegradation of organic compounds. concentrations in soil are 

typically below cleanup 
levels. 

Anaerobic Same as aerobic process with the omission of oxygen application. Not appropriate. Chemical 
Anaerobic process degrades organics slower than aerobic but is better concentrations in soil are 
suited to chlorinated hydrocarbons. typically below cleanup 

levels. 
Thermal Vitrification Using high temperatures to melt soil and bind chemicals in a stable non- Potentially implementable. 

crvstalline solid that resists leaching. Organics destroyed by oyrolysis. 
Steam Enhanced Vapor extraction with the addition of steam to increase chemical mobility Potentially implementable. 
Vaoor Extraction and removal rate. 
Radio Frequency Application of radio frequency waves to heat soil and vaporize volatile Potentially implementable. 
Heatina oraanics. Volatiles are then collected for destruction or treatment. 

Disposal Offsite Manaaement Unit Disoosal of soil in a Dermitted offsite manaaement unit. Potentiallv imolementable. 
Onsite Containment Containment of soil onsite. Potentiallv imolementable. 
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General Remedial 
Response Technologies 

Action 

No Action None 

Institutional Use Restrictions 
Controls 

Alternate Water 
Supply 

• 
TABLE FS-D2 

GENERAL RESPONSE ACTIONS, REMEDIAL TECHNOLOGIES, 
AND PROCESS OPTIONS FOR GROUNDWATER 

Proces• Opdona D•crfpdon 

NA No action. 

Deed Restrictions Restrictive covenants recorded in the property deed or local government 
Govemment Controls restrictions prohibit potable groundwater use. 

City/Private Water Extension of existing municipal or private supply to serve affected offsite 
Supply residents. 

Educational Programs Meetings, Literature Community meetings or literature mailed to local residents or businesses 

Well Installation 

Containment Covers (see Table 
FS-Dlt 
Vertical Barriers 

Horizontal Barriers 

INTERIM FINAL 
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Groundwater 
Monitoring 

Clay, Soil, Concrete, 
Asphalt, RCRA 
Slurry Wall 

Grout Curtain 

Sheet Pile Cutoff Wall 

Grout Injection 

Block Displacement 

describing conditions and proposed actions at the site. 
Periodic sampling to determine groundwater conditions. 

Various materials can be used to reduce contact with chemicals in soil 
and minimize surface water Infiltration. 
Subsurface vertical barrier consisting of low-hydraulic conductivity 
material surrounds a subsurface source to prevent chemical migration. 

Subsurface vertical barrier consisting of low-hydraulic conductivity 
material Is pressure injected into soil or rock. Performs function similar to 
slurry wall. 
Interlocking sheet piling driven vertically Into subsurface to form a low 
permeability barrier. Performs function similar to slurry wall. 

Injection of grout to form a horizontal barrier in the ground undemeath 
chemical source to reduce the vertical movement of chemicals. 

Vertical barrier (slurry trench or grout curtaint surrounds source. 
Continued injection of grout through injection holes causes displacement 
of source and forms a barrier beneath source. 

• 
Page 1 of 5 

Technical lmpiementabUlty 
Screening Comment• 

Required for consideration by 
the NCP. 
Potentially implementable. 

Not appropriate. No reports of 
affected offsite wells. 

Potentially Implementable. 

Potentially implementable. 

Potentially implementable. 

Not appropriate for site 
conditions (I.e., no plume 
detectedt. 
Not appropriate for site 
conditions (i.e., no plume 
detectedt. 
Not appropriate for site 
conditions (I.e., no plume 
detectedt. 
Not appropriate for site 
conditions (i.e., no plume 
detectedt. 
Not appropriate for site 
conditions. 
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G811•al Ramadlal 
Response Technologla 

Action 

Collection Extraction 

Aboveground Biological 
Treatment 

Physical 
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TABLE FS-D2 

GENERAL RESPONSE ACTIONS, REMEDIAL TECHNOLOGIES, 
AND PROCESS OPTIONS FOR GROUNDWATER 

Process Options Dncrlptlon 

Extraction Wells Series of wells used to extract groundwater for aboveground treatment. 

Subsurface Drains Area of concem is surrounded with perforated pipe in trenches that are 
backfilled with porous material to collect groundwater. 

Aerated Activated Aqueous solutions are supplied with oxygen-enriched air to assist 
Sludge microorganisms in biological consumption of organic matter. 

Fixed Film Bioreactor Microorganisms attached to high surface area plastic media are used in ar 
aboveground processor to biologically consume organics. 

Wetlands-Based Engineered wetlands environment uses natural geochemical and biological 
Treatment processes to remove metals from influent waters. 
Trickling Filter Infiltration of water through a bed of highly permeable media to which 

microorganisms are attached. 

Dual Media Filter Slow infiltration of water through graded sand beds allows for removal of 
organic chemicals and suspended solids by filtration and biological action. 

Rotating Biological Closely spaced circular disks partially submerged in aqueous solution and 
Contactor rotated slowly to provide large aerated surface area for biological growth. 

Gravity Separation Retention tank allows for oil/Water separation and settling of suspended 
solids. 

Membrane Filters Water is passed through a microporous membrane to remove suspended 
solids. 

Ultrafiltration/ High-pressure filtration through microporous or membrane filter removes 
Reverse Osmosis both inorganics and organics. 

Evaporation Removal of nonvolatile solids using evaporation pond or reactor to 
volatilize water leaving concentrated sludge for subsequent treatment 
and/or disposal. 

Dissolved Air Flotation Injection of microscopic air bubbles into the influent water promotes the 
flotation and subsequent removal of suspended solids and oil emulsions. 

• 
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T echnlcal lmplementablllty 
Screening Comments 

Potentially implementable. 

Potentially implementable. 

Not appropriate for very low 
levels of organics detected. 

Not appropriate for very low 
levels of organics detected. 

Not appropriate for very low 
levels of organics detected. 

Not appropriate for very low 
levels of organics detected. 

Not appropriate for very low 
levels of organics detected. 

Not appropriate for very low 
levels of organics detected. 

Oil/Water separation is not 
required. 

Potentially implementable. 

Potentially implementable. 

Not appropriate for organics. 

Suspended solids and oil 
emulsions are not site problems. 
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Chemical 
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• 
TABLE FS-D2 

GENERAL RESPONSE ACTIONS, REMEDIAL TECHNOLOGIES, 
AND PROCESS OPTIONS FOR GROUNDWATER 

Process Options Dacrlptlon 

Air Stripping Mass transfer of chemicals from liquid to gas phase in the high liquid-gas 
interface environment of a packed media tower. Particularly effective for 
organics with large Henry's Law constants. 

Activated Carbon Removal of organics by adsorption into the micropores of activated 
Adsorption carbon. 

Coagulation/ Application of specific treatment reagents which aid in the formation of 
Flocculation insoluble metal precipitates that are subsequently removed by 

sedimentation for disposal. 
Oxidation Oxidation state of chemicals Is raised to detoxify a few inorganics and 

oxidizable organic chemicals and to make some organics amenable to 
biological degradation. 

Reduction Reduction in oxidation state of target chemicals to reduce toxicity or 
solubility or to transform them to a form which can be more easily 
handled. 

Ion Exchange Water is passed through a resin bed where toxic ions are exchanged for 
relatively harmless ions. 

Biological Sorption Innovative technology using algal cells immobilized in a silica gel polymer 
that functions as a biological ion-exchange mechanism to capture heavy 
metals. 

Neutralization Addition of acid or base to water to adjust pH. Often used as 
pretreatment or post treatment with other remedial process options. 

Supercritical Removal of organics from water using liquified gas solvent such as carbor 
Extraction dioxide. 
Ultraviolet Radiation Ultraviolet light applied to continuous thin film of water used to degrade 

organic constituents or as a disinfection process for post treatment. 

• 
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T echnlcal lmplementablllty 
Screening Comments 

Potentially implementable. 

Potentially implementable. 

Not appropriate for organics. 

Potentially Implementable. 

Appropriate for only a few 
inorganic& such as hexavalent 
chromium, lead, and mercury. 
Not expected to be effective at 
site. 
Not particularly effective for 
organics. 
Not appropriate for organics. 

Potentially implementable. 

Potentially implementable. 

Potentially implementable. 
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TABLE FS-D2 

GENERAL RESPONSE ACTIONS, REMEDIAL TECHNOLOGIES, 
AND PROCESS OPTIONS FOR GROUNDWATER 

Process Opdons Description 

Flame Reactor Water fed into flame reactor uses combustion temperatures in excess of 
1,650°F to destroy or detoxify chemicals. 

Rotary Kiln Incineration process in the presence of oxygen uses temperatures ranging 
Incineration from 1,500°F to 3,000°F and turbulence caused by rotation to vaporize 

and destroy organics. 

Liquid Injection Liquids are atomized and then incinerated at average temperatures of 
1,600°F. 

Fluidized Bed/ A bed of granular sand-like material is fluidized by air injected into 
Circulating Bed incinerator to create turbulent atmosphere and improve heat-transfer. 
Combustor 

Wet Air Oxidation Use of elevated temperatures (approximately 300°CI in the presence of 
compressed air to oxidize dissolved or finely divided organics. 

Steam Stripping Application of steam to aqueous solution in continuous crosscurrent 
fractional distillation tower to remove organics. 

Aerobic Application of nutrients, oxygen, and microorganisms to the groundwater 
to accelerate the natural biodegradation of organic compounds. 

Anaerobic Same as aerobic process with the omission of oxygen application. 
Anaerobic process degrades organic chemicals slower than aerobic but is 
better suited to chlorinated hydrocarbons. 

Infiltration Beds Low permeability sand beds used as biofilter in subsurface to remove 
chemicals of concem and retum treated groundwater to aquifer. 

Air Sparging System of wells to inject air into groundwater to remove volatiles by 
transferring chemicals to an air stream and removing them by in situ 
vapor extraction. 

• 
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Technlcal bnplementablllty 
Screening Comments 

Not appropriate for low chemical 
concentrations. 
Not appropriate for low chemical 
concentrations. 

Not appropriate for low chemical 
concentrations. 

Not appropriate for low chemical 
concentrations. 

Not appropriate for halo-genated 
hydrocarbons and low chemical 
concentrations. 

More appropriate for aqueous 
streams with high chemical 
concentrations. 
Potentially implementable. 

Potentially implementable. 

Not effective for achieving low 
cleanup levels. 
Potentially implementable. 
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• 
TABLE FS-D2 

GENERAL RESPONSE ACTIONS, REMEDIAL TECHNOLOGIES, 
AND PROCESS OPTIONS FOR GROUNDWATER 

Process Options Description 

Precipitation Application of specific treatment reagents which aid in the formation of 
insoluble metal precipitates that reduce chemical mobility. 

Polymerization Injection of a catalyst into groundwater to transform organic monomers 
(e.g., vinyl chloride, styrene) Into immobile gels. 

Oxidation Oxidation state of chemicals Is raised to detoxify a few inorganics and 
oxidizable organic chemicals and to make some organics amenable to 
biological degradation. 

Reduction Reduction in oxidation state of target chemicals to reduce toxicity or 
solubility or to transform them to a form that can be more easily handled. 

Neutralization Injection of dilute acids or bases into groundwater to adjust pH. Often 
used with other remedial process options. 

Onsite Discharge Treated water discharged to storm drain. 
Offsite Discharge Discharge treated water to publicly owned treatment works. 
Injection Wells/ Inject treated water into wells/basins to increase flow to extraction wells 
Infiltration Basin or for disposal. 

• 
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Technical lmplementablllty 
Screening Comments 

Not appropriate. Process could 
contaminate shallow aquifer. 
Not appropriate. Target 
chemicals for this treatment 
method are not site chemicals of 
concem. 

Not appropriate. Process could 
contaminate shallow aquifer. 

Not appropriate. Process could 
contaminate shallow aquifer. 

Not appropriate. Process could 
contaminate shallow aquifer. 
Potentially implementable. 
Potentially implementable. 
Potentially implementable. 
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PROCESS OPTION: INSTITUTIONAL CONTROLS 
(Physical and Deed Restrictions, Government Controls, and Educational Programs) 

DESCRIPTION: Physical barriers (e.g., fencing) limit human contact with surface and subsurface soil. 
Appropriate controls on land use described in a covenant on the property or in local government 
restrictions (e.g., zoning) prohibit activities (e.g., excavation) that could result in exposure to chemicals 
of concern. Educational programs could include mailing literature to nearby residences and businesses 
or holding community meetings to inform the public of current conditions and proposed remedial 
actions. 

EFFECTIVENESS 

Ability to Process the Anticipated Volumes of Material: Material is not handled in this process option; 
however, site access and activities are controlled. 

Ability to Meet Preliminary Remedial Action Objectives (RAOs): Physical and deed restrictions may 
meet preliminary RAOs by eliminating contact with site media. This process option is often used with 
other remedial measures to meet the preliminary RAOs. 

Ability to Protect Human Health and the Environment During Construction and Implementation: Risks to 
workers installing fencing are low. Workers may be exposed to incidental ingestion of soil. 

Demonstrated Ability and Reliability of Process: Physical restrictions are widely used and can be reliable 
if maintained. Deed and local government restrictions may be effective in prohibiting activities that 
could lead to exposure to chemicals of concern. Educational programs may be effective in alerting the 
public to potential health hazards for unauthorized site uses and to keep public informed on proposed or 
actual site activities. 

IMPLEMENTABILITY 

Permits Required: None. 

Availability of Treatment, Storage, and Disposal (TSD) Services: Not applicable. 

Availability of Equipment and Skilled Workers: Available. 

RELATIVE COST: In descending order: physical restrictions, deed restrictions, and educational 
programs. Costs for government controls would not likely be directly assigned to site property owners. 

INVESTIGATE FURTHER: Yes. 

JUSTIFICATION: These measures could be used with other process options to meet the preliminary 
RAOs . 

INTERIM FINAL 
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PROCESS OPTION: COVERS 
(Soil, Clay, Concrete, Asphalt, and RCRA) 

DESCRIPTION: Cover materials minimize human contact with chemicals of concern and reduces 
infiltrating surface water. Various materials and components can be used depending on site-specific 
situations. Resource Conservation and Recovery Act (RCRA) covers are typically multi-layered systems 
consisting of low permeability soil overlain by a synthetic liner, drainage material, and a vegetative 
cover. Other materials could be appropriate for the STF site, including soil, clay, concrete, or asphalt. 

EFFECTIVENESS 

Ability to Process the Anticipated Volumes of Material: Covers can be extended over all surface areas. 

Ability to Meet Preliminary RAOs: Covers can meet preliminary RAOs by eliminating exposure routes of 
ingestion, dermal contact, and inhalation. Covers can also minimize the infiltration of surface water. 

Ability to Protect Human Health and the Environment During Construction and Implementation: Earth
moving activities could cause the airborne migration of chemicals of concern adhered to fugitive dust, 
the disturbance of habitats for some organisms, possible offsite migration of chemicals in surface water 
due to erosion, and inadvertent overland tracking of chemicals offsite. Potential health hazards exist for 
remediation workers handling chemically impacted materials. 

Demonstrated Ability and Reliability of Process: Covers have been well demonstrated as effective 
barriers to surface and subsurface chemicals. Reliability depends on proper maintenance and repair of 
cover components. 

IMPLEMENTABILITY 

Permits Required: None. 

Availability of TSO Services: Not required unless chemically impacted soil must be excavated and 
disposed of off site to install the cover. 

Availability of Equipment and Skilled Workers: Available. 

RELATIVE COST: Covers conforming to RCRA standards have the highest costs. Relative costs for 
other covers, in descending order, are clay, concrete, asphalt, and soil. 

INVESTIGATE FURTHER: Yes - soil and asphalt. 

JUSTIFICATION: Covers effectively eliminate chemical exposure routes. Soil and asphalt caps are 
sufficiently different in their protective abilities to warrant further investigation. Soil could provide an 
economical cover while eliminating exposure routes of ingestion and dermal contact. An asphalt. cover 
could offer adequate protection while creating a more durable surface that could support commercial 
activities. A RCRA cover is not appropriate for an area that is likely to be industrially or commercially 
developed. 

INTERIM FINAL 
28 February 1884 FS-E2 916055.14/fs3 



• 
PROCESS OPTION: REVEGETATION 

DESCRIPTION: Applying clean soil (when existing soil will not support vegetation) and planting grasses 
and shrubs to reduce wind and water erosion and to minimize contact with surface soil. 

EFFECTIVENESS 

Ability to Process the Anticipated Volumes of Material: Revegetation can be extended to adequately 
cover all areas where required. 

Ability to Meet Preliminary RAOs: Revegetation can meet some preliminary RAOs by reducing exposure 
routes of ingestion, inhalation, and dermal contact. Revegetation also can reduce the infiltration of 
surface water. 

Ability to Protect Human Health and the Environment During Construction and Implementation: This 
process option is not expected to significantly affect human health and the environment. However, 
earth-handling activities could cause the airborne migration of chemicals of concern adhered to fugitive 
dust, the disturbance of habitats for some organisms, possible offsite migration of chemicals in surface 
water due to erosion, and inadvertent overland tracking of chemicals offsite. Potential health hazards 
exist for remediation workers handling chemically impacted materials. 

Demonstrated Ability and Reliability of Process: Revegetation is a widely used process. Reliability 
would depend on proper maintenance (e.g., adequate water to sustain plant growth and replacement of 
dead plants). 

• IMPLEMENTABILITY 

Permits Required: None. 

• 

Availability of TSO Services: TSD facilities are available if disposal of soil is required. 

Availability of Equipment and Skilled Workers: Available. 

RELATIVE COST: Low (when compared to other remedial technologies). 

INVESTIGATE FURTHER: Yes. 

JUSTIFICATION: Revegetation could be used with other process options (e.g., covers) to meet 
preliminary RAOs . 

INTERIM FINAL 
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PROCESS OPTION: DUST SUPPRESSION 
(Wet Suppression and Chemical, Physical, and Vegetative Stabilization) 

DESCRIPTION: Control measures for dust suppression include wet suppression, chemical stabilization, 
physical stabilization, and vegetative stabilization. Wet suppression and chemical stabilization are 
temporary measures that apply a liquid to the ground surface to reduce dust. Physical stabilization 
involves placing a cover (e.g., rock or soil) on exposed surfaces to prevent particles from becoming 
airborne. Vegetative stabilization is similar to revegetation. 

EFFECTIVENESS 

Ability to Process the Anticipated Volumes of Material: Dust suppression agents can be applied to 
adequately control most quantities of dust. 

Ability to Meet Preliminary RAOs: Dust suppression may meet some preliminary RAOs by reducing 
exposure routes of inhalation, ingestion, and dermal contact. Longevity of the suppression depends on 
particular method (e.g., wet suppression vs physical stabilization). 

Ability to Protect Human Health and the Environment During Construction and Implementation: 
Applying chemicals may pose a risk to remedial workers if toxic chemicals are used. Physical 
vegetative stabilization may involve earth-moving activities that could cause the airborne migration of 
chemicals of concern adhered to fugitive dust, the disturbance of habitats for some organisms, and 
possible offsite migration of chemicals in surface water due to erosion. Inadvertent overland tracking of 
chemicals of concern offsite is a potential for all suppressant measures. Chemical stabilization may 
introduce toxic substances into the environment . 

Demonstrated Ability and Reliability of Process: Wet suppression and chemical stabilization are widely 
used dust control techniques and reliable when frequently used during construction. Physical 
stabilization has also been well demonstrated. Reliability would depend on continued maintenance. 

IMPLEMENTABILITY 

Permits Required: None. 

Availability of TSO Services: Not applicable. 

Availability of Equipment and Skilled Workers: Available. 

RELATIVE COST: Wet suppression is the least expensive of the options followed by chemical 
suppression. Physical stabilization and vegetative stabilization are more expensive but provide longer 
term control of dust generation. 

INVESTIGATE FURTHER: Yes. 

JUSTIFICATION: Control measures for dust suppression may be required for remedial alternatives 
involving earth-moving activities • 

INTERIM FINAL 
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PROCESS OPTION: EXCAVATION 
(Backhoes, Front-End Loaders and Dozers) 

DESCRIPTION: Removal of material for subsequent aboveground treatment or disposal using 
backhoes, front-end loaders, bulldozers, and other earth-moving equipment. 

EFFECTIVENESS: 

Ability to Process the Anticipated Volumes of Material: Adequate. 

Ability to Meet Preliminary RAOs: May assist in meeting preliminary RAOs when used with other 
remedial process options. 

Ability to Protect Human Health and the Environment During Construction and Implementation: Earth
handling activities could cause the airborne migration of chemicals of concern adhered to fugitive dust, 
the disturbance of habitats for some organisms, possible offsite migration of chemicals in surface water 
due to erosion, and inadvertent overland tracking of chemicals of concern offsite. Potential health 
hazards exist for remediation workers handling chemically impacted materials. 

Demonstrated Ability and Reliability of Process: Widely used and reliable. 

IMPLEMENTABILITY 

Permits Required: None • 

Availability of TSO Services: Not applicable. 

Availability of Equipment and Skilled Workers: Available. 

RELATIVE COST: Low (when compared to other remedial technologies). 

INVESTIGATE FURTHER: Yes. 

JUSTIFICATION: Excavation will be required for aboveground treatment or disposal of soil . 

INTERIM FINAL 
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PROCESS OPTION: SOLIDIFICATION 
(Pozzolanic, Cement, and Organic Polymer) 

DESCRIPTION: Solidification refers to treatment processes that are designed to limit the solubility or 
mobility of chemicals of concern in soil. Cement, pozzolanic materials, or organic polymers are used to 
bind chemicals of concern within a matrix via physical or chemical changes that resist leaching. 

EFFECTIVENESS 

Ability to Process the Anticipated Volumes of Material: Solidification processes can handle the quantity 
of soil at the STF site. Larger volumes of soil can be processed by increasing the period of remediation. 

Ability to Meet Preliminary RAOs: Solidification processes likely will meet the preliminary RAOs. 

Ability to Protect Human Health and the Environment During Construction and Implementation: Earth
moving activities could cause airborne migration of chemicals adhered to fugitive dust, disturbance of 
habitats for some organisms, and possible migration of chemicals offsite in surface water due to 
erosion. Potential health hazards exist for remediation workers handling chemically impacted materials 
and solidifying agents. 

Demonstrated Ability and Reliability of Process: Solidification is a well-demonstrated and reliable 
technology; however, successful application depends on the type and concentration of chemical 
constituents, required cleanup levels, and environmental conditions (e.g., exposure to freeze/thaw 
conditions) . 

IMPLEMENT ABILITY 

Permits Required: None. 

Availability of TSO Services: Available. 

Availability of Equipment and Skilled Workers: Available. 

RELATIVE COST: Moderate (when compared to other remedial technologies). 

JUSTIFICATION: Solidification techniques are often used with inorganics to meet remedial action 
objectives, although higher molecular weight organics also can be solidified. Solidification is an 
appropriate technology for remediating soil at the STF site • 

INTERIM FINAL 
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PROCESS OPTION: SOIL WASHING 

DESCRIPTION: Soil washing is essentially a separation process that is based on the theory that 
chemicals of concern are associated with the fine fraction of soil. Soil is excavated and screened to 
remove particles greater than ½-inch in diameter. The fine portion is mixed with water to form a slurry 
mix, screened again, and fed to a dissolved air flotation unit where oil and other hydrophobic 
components are removed. The mix then enters another unit where the soil is rinsed and chemicals of 
concern, entrained in the clay and silt particles, are removed from the soil. The soil is discharged and 
dewatered; the remainder of the process is a multi-step treatment for contaminant removal from the 
process water. Clay, silt, and sludges resulting from the process may require further treatment using 
acceptable treatment technologies to permit disposal in an environmentally safe manner. 

EFFECTIVENESS 

Ability to Process the Anticipated Volumes of Material: Commercial units process from 20 to 100 
tons/hour. The large quantity of soil at STF that potentially could be treated by soil washing could 
lengthen the remediation time. 

Abllity to Meet Preliminary RAOs: Soil washing may reduce concentrations for some chemicals of 
concern. Soil washing is not likely to meet all preliminary RAOs. 

Ability to Protect Human Health and the Environment During Construction and Implementation: Earth
handling activities could cause the airborne migration of chemicals of concern adhered to fugitive dust, 
the disturbance of habitats for some organisms, possible offsite migration of chemicals in surface water 
due to erosion, and inadvertent overland tracking of chemicals of concern offsite. The process also will 
require treatment or disposal of wastewater, sludge, and treated soil (if action levels cannot be fully 
achieved). A potential for spills exists if waste by-products are taken offsite. Potential health hazards 
exist for remediation workers handling chemically impacted materials. 

Demonstrated Ability and Reliability of Process: Soil washing is an innovative technology that does not 
have an extensive record of success. Difficulties could include developing a wash fluid that is 
appropriate for a wide range of inorganics, reduced desorption because of high organic contents, and 
developing additional treatment methods for process by-products. 

IMPLEMENTABILITY 

Permits Required: A permit for discharging wastewater to a POTW could be required. 

Availability of TSD Services: Available. 

Availability of Equipment and Skilled Workers: Available. 

RELATIVE COST: Moderate. 

INVESTIGATE FURTHER: Yes. 

JUSTIFICATION: Soil washing is an innovative technology that meets the NCP preference for treatment 
and may be effective at the STF site . 

INTERIM FINAL 
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PROCESS OPTION: ORGANIC SOLVENT EXTRACTION 

DESCRIPTION: An organic solvent and soil are mixed in a slurry reactor to provide adequate contact 
between the two media. Organics, oil, and grease are absorbed into the solvent which is extracted and 
run through a still to separate the solvent from the target chemical components. The solvent is 
recycled and the chemicals are collected for additional treatment or disposal. 

EFFECTIVENESS 

Ability to Process the Anticipated Volumes of Material: Typical commercial-scale units process 50-70 
tons/day. 

Ability to Meet Preliminary RAOs: Organic solvent extraction has demonstrated PCB reductions of 84-
98 percent and has demonstrated the ability to exceed EPA's best demonstrated available technology 
standards for several organics (EPA 1990d). 

Ability to Protect Human Health and the Environment During Construction and Implementation: Earth
handling activities are not expected to be significant for the small quantity of soil that would require 
aggressive remediation. However, earth-handling activities could cause the airborne migration of 
chemicals of concern adhered to fugitive dust and inadvertent overland tracking of chemicals of concern 
offsite. The process also will require treatment or disposal of the extracted chemicals in an 
environmentally satisfactory manner. A potential for spills exists if chemicals of concern are taken 
offsite. Potential health hazards exist for remediation workers handling chemically impacted materials 
and the solvent • 

Demonstrated Abillty and Reliability of Process: Organic solvent extraction is an innovative technology 
with only a few demonstrated applications. Reliability information indicated the equipment was prone 
to lost time from operating delays (EPA 1990d). 

IMPLEMENT ABILITY 

Permits Required: A permit for discharging wastewater to a POTW could be required. 

Availability of TSO Services: Available. 

Availability of Equipment and Skilled Workers: Only a limited number of vendors offer organic solvent 
extraction services. Vendors would need to be contacted for availability. 

RELATIVE COST: High. 

INVESTIGATE FURTHER: No. 

JUSTIFICATION: Organic solvent extraction is an innovative technology that selectively treats organics 
in soil. This technology is not cost effective for the small quantity of soil that is contaminated with 
organics above the aggressive threshold concentration . 

INTERIM FINAL 
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PROCESS OPTION: VAPOR EXTRACTION 

(Aboveground) 

DESCRIPTION: Vapor extraction removes volatile organic compounds from soil. Perforated pipes are 
placed in the excavated soil, and a blower creates a pressure gradient that causes volatiles to percolate 
through the soil to the pipes. The volatiles are processed in a liquid-vapor separator that condenses 
moisture and routes the volatiles to a treatment unit (if required to protect human health and the 
environment) such as a catalytic converter, afterburner, or activated carbon. The wastewater stream 
also requires treatment. 

EFFECTIVENESS 

Ability to Process the Anticipated Volumes of Material: The quantity of equipment and materials used 
in this process option can be increased to handle any amount of soil. 

Ability to Meet Preliminary RAOs: This process option may be able to meet the preliminary RAOs for 
some volatile organic compounds. 

Ability to Protect Human Health and the Environment During Construction and Implementation: Earth
handling activities are not expected to be significant for the small quantity of soil that would require 
aggressive remediation. However, earth-handling activities could cause the airborne migration of 
chemicals of concern adhered to fugitive dust and inadvertent overland tracking of chemicals of concern 
offsite. The process also will require treatment or disposal of the extracted chemicals in an 
environmentally satisfactory manner. A potential for spills exists if by-products are taken offsite. 

• Potential health hazards exist for remediation workers handling chemically impacted materials. 

• 

Demonstrated Ability and Reliability of Process: Vapor extraction has been well demonstrated and is a 
reliable process. Performance depends on several factors, including contaminant characteristics, 
concentrations, and soil chemistry. 

IMPLEMENTABILITY 

Permits Required: A permit for discharging treated water to a POTW could be required. 

Availability of TSD Services: Available. 

Availability of Equipment and Skilled Workers: Available. 

RELATIVE COST: Low to moderate. 

INVESTIGATE FURTHER: Yes. 

JUSTIFICATION: Vapor extraction could provide a cost-effective method for removing volatile organic 
compounds detected in subsurface soil at Pioneer Builders Supply . 

INTERIM FINAL 
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PROCESS OPTION: CHEMICAL DECHLORINATION 

DESCRIPTION: Equal portions of soil and potassium polyethylene glycolate, alkali metal reactants, or 
base-catalyzed chemicals are mixed together in a heated reactor until adequate mass transfer is 
achieved. Reagent is decanted and the remaining soil is washed with water to remove excess reagent 
and reaction products. The decanted reagent and wash water are recycled to treat additional soil. The 
wastewater then must be treated by chemical oxidation, bioremediation, carbon adsorption, or 
incineration. This process is similar to organic solvent extraction with the exception of being treatment 
specific for PCBs and chlorinated organics. 

EFFECTIVENESS 

Ability to Process the Anticipated Volumes of Material: This option has relatively low processing rates 
that could handle the volume of soil having PCB concentrations above aggressive threshold 
concentrations. 

Ability to Meet Preliminary RAOs: This process option has the potential to meet the preliminary RAOs 
for PCBs in soil. 

Ablllty to Protect Human Health and the Environment During Construction and Implementation: Earth
handling activities are not expected to be significant for the small quantity of soil that would require 
aggressive remediation. However, earth-handling activities could cause the airborne migration of 
chemicals of concern adhered to fugitive dust and inadvertent overland tracking of chemicals of concern 
offsite. The process also will require treatment or disposal of the extracted chemicals of concern in an 
environmentally satisfactory manner. A potential for spills exists if chemicals are taken offsite. 
Potential health hazards exist for remediation workers handling chemically impacted materials and the 
reagent. 

Demonstrated Ability and Reliability of Process: Chemical dechlorination is an innovative process that 
has been shown to be an effective method for remediating PCBs in soil. Reliability information is not 
available. 

IMPLEMENTABILITY 

Permits Required: A permit for discharging wastewater to a POTW could be required. 

Availablllty of TSD Services: Available. 

Availability of Equipment and Skilled Workers: Only a limited number of vendors offer chemical 
dechlorination services. Vendors would need to be contacted for availability. 

RELATIVE COST: Moderate to high. 

INVESTIGATE FURTHER: No. 

JUSTIFICATION: Only small volumes of PCB-contaminated soil exceed the aggressive threshold 
concentration. This small quantity of soil can be more efficiently remediated through conventional 
treatment methods (e.g., offsite incineration) • 

INTERIM FINAL 
28 February 1994 FS-E10 916055.14/fs3 



• 

• 

• 

PROCESS OPTION: BIO-REACTOR SYSTEM 

DESCRIPTION: Contaminated soil is mixed with water in a large mobile bio-reactor. The bio-reactor 
maintains the correct mixing and contact of microorganisms with the chemicals of concern and creates 
the appropriate environment to optimize biodegradation. The residence time in the bio-reactor varies 
with the soil matrix, physical/chemical nature of the chemicals of concern, and their biodegradability. 
Chlorinated hydrocarbons, including PCBs, can be degraded in this system with naturally occurring 
microorganisms. 

EFFECTIVENESS 

Ability to Process the Anticipated Volumes of Material: The small quantity of PCB-contaminated soil 
above aggressive threshold concentrations could be treated in a bio-reactor. 

Ability to Meet Preliminary RAOs: This process could meet the preliminary RAOs. 

Ability to Protect Human Health and the Environment During Construction and Implementation: The 
system is contained in tanks and is not expected to pose significant risks to human health or the 
environment. A lined spill containment system can be used to minimize accidental releases to the 
environment. 

Demonstrated Ability and Reliability of Process: Bio-reactors have demonstrated adequate ability and 
reliability . 

IMPLEMENT ABILITY 

Permits Required: None. 

Availability of TSO Services: Available. 

Availability of Equipment and Skilled Workers: Available. 

RELATIVE COST: Moderate to high. 

INVESTIGATE FURTHER: . No. 

JUSTIFICATION: Biodegradation using bio-reactors would require expensive treatability and feasibility 
testing and a lengthy implementation period. The relatively high cost (up to $500 per cubic yard) 
requires approximately 1,000 cubic yards to make this process cost effective . 
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PROCESS OPTDON: THERMAL DESORPTION 

DESCRIPTION: Thermal treatment strips volatile organic compounds from soil with applications of 
relatively low temperatures (400°-1, 100°F) compared to incineration. Soil is fed into an auger-type 
heat exchanger where the addition of heat promotes soil moisture and volatile organics to vaporize and 
escape from the soil. The vaporized chemicals are swept through a baghouse to control particulate 
emissions and into a condenser where water and volatiles are condensed. The condensate is passed 
through an oil/water separator, then treated in a carbon adsorption unit. The clean water is used to 
cool processed soil and to suppress dust. Organic compounds that remain in the gaseous phase are 
destroyed in an afterburner. 

EFFECTIVENESS 

Ability to Process the Anticipated Volumes of Material: This technology has a process rate of 120-150 
tons per day. 

Ability to Meet Preliminary RAOs: This process has the ability to remove organics with boiling points 
below 1, 100 ° F. lnorganics would not be treated by this process. 

Ability to Protect Human Health and the Environment During Construction and Implementation: Earth
handling activities are not expected to be significant for the small quantity of soil that would require 
aggressive remediation. However, earth-handling activities could cause the airborne migration of 
chemicals of concern adhered to fugitive dust and inadvertent overland tracking of chemicals of concern 
offsite. Potential health hazards exist for remediation workers handling chemically impacted materials 
and for the community if air emission controls malfunction. 

Demonstrated Ability and Reliability of Process: This process has been adequately demonstrated and is 
a reliable method for destruction of organics having boiling points below 1, 100°F. 

IMPLEMENTABILITY 

Permits Required: A permit for discharging treated water to a POTW could be required. 

Availability of TSO Services: Available. 

Availability of Equipment and Skilled Workers: Available. 

RELATIVE COST: Moderate to high. 

INVESTIGATE FURTHER: No. 

JUSTIFICATION: Only a few voes above cleanup levels were detected in subsurface soil samples 
collected at Pioneer Builders Supply, indicating that the volume of contaminated soil requiring treatment 
is small. If this soil must be thermally treated, offsite incineration is likely to be more cost effective 
than onsite thermal desorption • 

INTERIM FINAL 
28 February 1894 FS-E12 916055.14/fs3 



• 

• 

PROCESS OPTION: ROTARY KILN INCINERATION 

DESCRIPTION: Soil is fed into the kiln at the high end and passes through the combustion zone as the 
kiln rotates to convey the materials through the kiln and to improve combustion. Temperatures range 
from 1,500 to 3,000°F and destroy or detoxify the chemicals of concern. Emissions usually must be 
treated to remove chemicals before discharging to the atmosphere. The ash by-product and the fly ash 
may require disposal as a hazardous waste. Soil can be incinerated onsite or offsite. 

EFFECTIVENESS 

Ability to Process the Anticipated Volumes of Material: Onsite handling rates for soil range from 2 to 
25 cubic yards per hour (Briggs, T., 17 June 1992, personal communication). Offsite annual handling 
rates are on the order of 70,000 tons. 

Ability to Meet Preliminary RAOs: This process has the ability to efficiently destroy organics (up to 
99.99 percent). Rotary kiln incineration is not effective for inorganics. 

Ability to Protect Human Health and the Environment During Construction and Implementation: Earth
handling activities are not expected to be significant for the small quantity of soil that would require 
aggressive remediation. However, earth-handling activities could cause the airborne migration of 
chemicals of concern adhered to fugitive dust and inadvertent overland tracking of chemicals of concern 
offsite. Potential health hazards exist for remediation workers handling chemically impacted materials 
and for the community if air emission controls malfunction . 

Demonstrated Ability and Reliability of Process: Rotary kiln incineration is a well-demonstrated and 
reliable process. 

IMPLEMENTABILITY 

Permits Required: A permit for discharging scrubber wastewater to a POTW could be required for an 
onsite unit. 

Availability of TSO Services: Available. 

Availability of Equipment and Skilled Workers: Available. 

RELATIVE COST: High. 

INVESTIGATE FURTHER: Yes - offsite incineration. 

JUSTIFICATION: Rotary kiln incineration is well demonstrated, versatile (it can burn materials in any 
physical form), and a frequently selected process option for the incineration of soil. Offsite incineration 
is preferred to onsite incineration because the small quantities of soil can be treated more cost
effectively offsite. 
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PROCESS OPTION: INFRARED THERMAL INCINERATION 

DESCRIPTION: Soil is fed into a chamber and exposed to infrared radiant heat (up to 1,850°F) provided 
by silicon carbide rods. A blower delivers air to selected locations to control the oxidation rate. Volatile 
gases are then incinerated in a secondary chamber. Ash material is quenched using scrubber water 
effluent and then conveyed to a hopper. Air emissions are controlled with a venturi scrubber. The 
scrubber liquid effluent flows into a clarifier, where scrubber sludge settles out. The effluent is then 
treated with activated carbon before disposal. 

EFFECTIVENESS: 

Ability to Process the Anticipated Volumes of Material: Typical commercial scale units process 100 
tons/day. 

Ability to Meet Preliminary RAOs: Performance is similar to rotary kiln incineration. Less turbulent 
atmosphere inside the infrared incineration system produces less metals in the exhaust stream and thus 
reduces air emission control requirements. 

Ability to Protect Human Health and the Environment During Construction and Implementation: Earth
handling activities are not expected to be significant for the small quantity of soil that would require 
aggressive remediation. However, earth-handling activities could cause the airborne migration of 
chemicals of concern adhered to fugitive dust and inadvertent overland tracking of chemicals of concern 
offsite. Potential health hazards exist for remediation workers handling chemically impacted materials 
and for the community if air emission controls malfunction • 

Demonstrated Ability and Reliability of Process: Infrared thermal incineration has been tested as part of 
the Superfund Innovative Technology Evaluation Program (EPA 1991 e) and appears to be able to meet 
the preliminary RAOs for organics. Because this technology is innovative, reliability information is not 
available. 

IMPLEMENTABILITY 

Permits Required: A permit for discharging treated scrubber wastewater to a POTW could be required. 

Availability of TSO Services: Available. 

Availability of Equipment and Skilled Workers: Infrared incineration is an emerging technology. 
Equipment and workers may not be readily available. 

RELATIVE COST: High. 

INVESTIGATE FURTHER: No. 

JUSTIFICATION: Infrared thermal incineration is an innovative process option lacking a proven 
treatment record. It does not offer significant advantages when compared to a standard incineration 
process (e.g., rotary kiln) . 
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PROCESS OPTION: PYROLYSIS 

DESCRIPTION: Pyrolysis is the thermal conversion of material into solid, liquid, and gaseous 
components in an oxygen-deficient atmosphere. Soil is heated in a primary chamber where volatile 
components are separated. The volatile components are burned in a second stage incinerator, and the 
inorganic materials are formed into a char material. 

EFFECTIVENESS 

Ability to Process the Anticipated Volumes of Material: Pyrolysis is an innovative technology that has 
few applications from which to evaluate capabilities (Robinson, T., 21 May 1992, personal 
communication). Pilot-scale test information indicates a production rate of 5 to 20 tons par day 
(Westinghouse Environmental Services 1988). 

Ability to Meet Preliminary RAOs: Pyrolysis does not have a demonstration record available for 
analysis, but performance is expected to be similar to other incineration process options (i.e., organics 
are destroyed but inorganics require further treatment). 

Ability to Protect Human Health and the Environment During Construction and Implementation: Earth
handling activities are not expected to be significant for the small quantity of soil that would require 
aggressive remediation. However, earth-handling activities could cause the airborne migration of 
chemicals of concern adhered to fugitive dust and inadvertent overland tracking of chemicals of concern 
offsite. Potential health hazards exist for remediation workers handling chemically impacted materials 
and for the community if air emission controls malfunction . 

Demonstrated Ability and Reliablllty of Process: Pyrolysis of contaminated soil has not been sufficiently 
demonstrated; reliability cannot be evaluated. 

IMPLEMENT ABILITY 

Permits Required: A permit for discharging treated scrubber wastewater to a POTW could be required. 

Availability of TSO Services: Available. 

Availability of Equipment and Skilled Workers: Uncertain; likely to be difficult to obtain. 

RELATIVE COST: High. 

INVESTIGATE FURTHER: No. 

JUSTIFICATION: Pyrolysis is an innovative thermal process option that is still in development • 
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PROCESS OPTIONS: FLUIDIZED BED/CIRCULATING BED COMBUSTOR 

DESCRIPTION: Fluidized bed/circulating bed combustors inject products into a bed of inert, granular, 
and sand-like material. Air is forced upward through the bed to create a turbulent combustion zone for 
the destruction of organics. The hot bed material in the presence of air provides a combustion 
environment that resists fluctuations in temperature and retention time. Organics are destroyed in a 
secondary reaction chamber. 

Circulating bed combustors have higher air velocities than fluidized beds to create a larger and more 
turbulent combustion time. Along with a longer residence time, these characteristics allow circulating 
bed combustors to incinerate material at lower temperatures, eliminating ash agglomeration and 
reducing nitrous oxides. Particulates are captured in a baghouse and emissions are routed to a scrubber 
before being discharged to the atmosphere. Both technologies have organic destruction and removal 
efficiencies of 99.99 percent or greater. Process residuals are ash, treated combustion gas, and 
possibly wet scrubber water. 

EFFECTIVENESS 

Ablllty to Process the Anticipated Volumes of Material: Commercial units process from 20 to 70 
tons/hour. 

Ability to Meet Preliminary RAOs: Similar performance to that described for rotary kiln incineration. 

Ablllty to Protect Human Health and the Environment During Construction and Implementation: Earth
handling activities are not expected to be significant for the small quantity of soil that would require 
aggressive remediation. However, earth-handling activities could cause the airborne migration of 
chemicals of concern adhered to fugitive dust and inadvertent overland tracking of chemicals of concern 
offsite. Potential health hazards exist for remediation workers handling chemically impacted materials 
and for the community if air emission controls malfunction. 

Demonstrated Ability and Reliability of Process: These processes are innovative technologies with only 
a few demonstrated applications. Reliability information is not available. 

IMPLEMENTABILITY 

Permits Required: A permit for discharging scrubber wastewater to a POTW could be required. 

Availability of TSD Services: Available. 

Availability of Equipment and Skilled Workers: Limited. Vendors would need to be contacted for 
avails bility. 

RELATIVE COST: High. 

INVESTIGATE FURTHER: No. 

JUSTIFICATION: These are innovative incineration methods that are not substantial improvements 
compared to rotary kiln incineration . 
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PROCESS OPTION: VITRIFICATION 
(Aboveground) 

DESCRIPTION: Aboveground vitrification involves the process of converting materials into a glass or 
glass-like durable substance through a thermal process. The process destroys organics via pyrolysis or 
combustion, and immobilizes inorganics by incorporating them into the glass structure or by 
encapsulating them in the product glass (EPA 19921). Vitrification can be classified into two categories: 
electric process heating and thermal heating. Types of electric processes include joule heating, plasma 
heating, and microwave heating. 

Thermal heating involves burning of the material or fuel. The melting most commonly occurs in a rotary 
kiln operated in a slagging mode to produce the glass product. In joule heating, an electric current 
flows through the material, heats the soil, and melts it into molten glass. Plasma heating relies on the 
conversion of a gas into a plasma (ionized gas) through the application of energy by an electric arc. In 
microwave heating, the soil absorbs electromagnetic radiation and melts into glass. For thermal 
heating, the rotary kiln may produce a vitrified product when operated in the slagging mode. At high 
enough temperatures, the material will form a molten slag that may harden into a glass or glass-like 
product. 

EFFECTIVENESS 

Ability to Process the Anticipated Volumes of Material: Low process rates (1.0 to 7 tons per hour) limit 
the ability of this process option to handle large quantities of material. Some processes are applicable 
only to fine-grained material with a low water content (EPA 1992p); other processes do not have mobile 
units. 

Ability to Meet Preliminary RAOs: Vitrification is likely to meet the preliminary RAOs, but would require 
actual pilot-scale testing to determine its ability. 

Ability to Protect Human Health and the Environment During Construction and Implementation: Earth
handling activities could cause the airborne migration of chemicals of concern adhered to fugitive dust, 
the disturbance of habitats for some organisms, possible offsite migration of chemicals in surface water 
due to erosion, and inadvertent overland tracking of chemicals of concern offsite. Tests of some 
processes produced air emissions containing volatile inorganics that exceeded regulatory criteria. 
Potential health hazards exist for remediation workers handling chemically impacted materials and 
operating the equipment. 

Demonstrated Abillty and Reliability of Process: These processes are innovative, and most applications 
are bench or pilot tests (EPA 19921). Operational equipment is typically at overseas locations. 

IMPLEMENTABILITY 

Permits Required: A permit for discharging quench water to a POTW could be required. 

Availability of TSO Services: Available. 

Avallabillty of Equipment and Skilled Workers: Resources are limited and subject to vendor availability. 

RELATIVE COST: High. 

INVESTIGATE FURTHER: No. 

JUSTIFICATION: This process option has very low processing rates, is generally still in development, 
and is difficult to obtain an onsite commercial unit. 
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PROCESS OPTION: IN SITU SOLIDIFICATION 
(Pozzolanic and Cement) 

DESCRIPTION: Solidifying agents are mixed in place. The solidifying agent can be fed through a 
hollow-stem auger and then combined with soil by a mixing and lifting action. Another method uses an 
injector on a backhoe and delivers the solidifying agent to the subsurface by a hydraulic pneumatic 
system. The solidifying agents bind chemicals within the matrix via physical or chemical changes that 
resist leaching. 

EFFECTIVENESS 

Ability to Process the Anticipated Volumes of Material: The in situ solidification process is able to 
handle large quantities of soil. 

Ability to Meet Preliminary RAOs: In situ solidification may meet some preliminary RAOs. 

Ability to Protect Human Health and the Environment During Construction and Implementation: In situ 
solidification activities could cause the airborne migration of chemicals of concern adhered to fugitive 
dust, disturbance of habitats for some organisms, and inadvertent overland tracking of chemicals of 
concern offsite. Potential health hazards exist for remediation workers handling chemically impacted 
materials and solidifying agent. 

Demonstrated Ability and Reliability of Process: In situ solidification has been demonstrated in the EPA 
Superfund Innovative Technology Evaluation Program (EPA 1991 e). Difficulties of efficiently mixing 
solidifying agents with the soil could affect the reliability of this process. Reliability results were not 
sufficient to completely evaluate the process. 

IMPLEMENT ABILITY 

Permits Required: None. 

Availability of TSO Services: Available, if required. 

Availability of Equipment and Skilled Workers: Adequate. 

RELATIVE COST: Moderate. 

INVESTIGATE FURTHER: Yes. 

JUSTIFICATION: In situ solidification is an economical process that may be able to achieve the 
preliminary RAOs . 
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PROCESS OPTION: IN SITU VITRIFICATION 

DESCRIPTION: In situ vitrification is a thermal treatment process by which soil is converted into 
chemically inert and stable glass and crystalline metals. A large current is applied to electrodes placed 
in the soil. This current generates heat (generally in the range of 600° to 2,000°C) to melt the soil, 
trapping nonvolatile components in the vitrified mass. Organics are destroyed by pyrolysis. The 
pyrolyzed by-products migrate to the surface of the vitrified zone where they combust in the presence 
of oxygen, and are then collected into an off-gas treatment system. Depth of treatment to 25 feet is 
considered possible. 

EFFECTIVENESS 

Ability to Process the Anticipated Volumes of Material: Treatment rates for in situ vitrification range 
from 4 to 6 tons/hour. This could limit use of this process option to small areas having high 
concentrations of chemicals of concern. 

Ability to Meet Preliminary RAOs: In situ vitrification is probably able to meet all preliminary RAOs; 
testing would be required to determine actual capabilities. 

Ability to Protect Human Health and the Environment During Construction and Implementation: Off
gases and off-gas scrubber water require treatment before discharging to the environment. 

Demonstrated Ability and Reliability of Process: In situ vitrification is an innovative technology with 
only a few demonstrations. A fire resulted during one application of the technology in Richland, 
Washington, causing the technology to be removed from commercial availability. However, the 
process has been revised, and is currently available (Hansen, J. 7 July 1993, personal communication). 

IMPLEMENT ABILITY 

Permits Required: Permits for discharging an aqueous scrub solution to a POTW could be required. 

Availability of TSO Services: Available. 

Availability of Equipment and Skilled Workers: Because this technology is licensed to only one vendor, 
use of the technology is limited and subject to vendor availability. 

RELATIVE COST: High. 

INVESTIGATE FURTHER: No. 

JUSTIFICATION: In situ vitrification is an innovative technology that does not have a proven record of 
reliability. This costly technology is more appropriate for highly toxic materials (e.g., radioactive 
wastes) that have few remedial options available . 
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PROCESS OPTION: IN SITU VAPOR (AND STEAM) EXTRACTION 

DESCRIPTION: Vapor extraction removes volatile organic compounds from soil. Perforated pipes are 
placed in the excavated soil, and a blower creates a pressure gradient that causes volatiles to percolate 
through the soil to the pipes. The volatiles are processed in a liquid-vapor separator that condenses the 
moisture and routes the volatiles to a treatment unit such as a catalytic converter, afterburner, or 
activated carbon. The wastewater stream also requires treatment. A variation of this process includes 
supplying steam and air into soil. The steam heats the soil and causes the chemicals to volatilize. The 
air provides the transfer medium to bring the chemicals to the surface. The mixture is condensed and 
the volatiles are treated in a catalytic converter, afterburner, or activated carbon. Water is also treated. 

EFFECTIVENESS 

Ability to Process the Anticipated Volumes of Material: In situ vapor (and steam) extraction systems 
are expected to be capable of handling the limited area of volatile organic contamination in the vicinity 
of Pioneer Builders Supply. 

Ability to Meet Preliminary RAOs: This process option may be able to meet the preliminary RAOs for 
the volatile organic compounds detected in subsurface soil near Pioneer Builders Supply. 

Ability to Protect Human Health and the Environment During Construction and Implementation: In situ 
vapor (and steam) extraction could require treatment of the chemicals in the air stream and wastewater 
before discharging to the environment. 

Demonstrated Ability and Reliability of Process: In situ vapor extraction has been well demonstrated 
and is a reliable process. Performance will depend on several factors, including chemical 
characteristics, concentrations, soil chemistry, site geology, and equilibrium vapor concentrations (i.e., 
as soil contaminant concentrations decline during venting, contaminant equilibrium vapor concentrations 
become proportional to the residual soil contaminant concentrations, making it more difficult to remove 
the residual contamination (Johnson et al. 1990)). Steam-enhanced vapor extraction has not been as 
well demonstrated as vapor extraction alone. However, successful applications have been reported in 
the literature (EPA 19911). 

IMPLEMENT ABILITY 

Permits Required: Permits for discharging treated water to a POTW could be required. 

Availability of TSD Services: Available. 

Availability of Equipment and Skilled Workers: Generally available for vapor extraction. Steam 
extraction contractors may be limited. 

RELATIVE COST: Low to moderate. 

INVESTIGATE FURTHER: Yes. 

JUSTIFICATION: In situ vapor extraction (and possibly steam-enhanced in situ vapor extraction) could 
provide a cost-effective method for removing volatile organic compounds from subsurface soil in the 
vicinity of Pioneer Builders Supply . 
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PROCESS OPTION: IN SITU-RADIO FREQUENCY HEATING 

DESCRIPTION: Electromagnetic energy from electrodes placed in soil heats the soil to a temperature 
that volatilizes trapped volatile organics. The technique is similar to a microwave oven in that molecular 
agitation is used instead of thermal conduction to heat the soil (Dev and Downey 1988). Volatilized 
organics are collected at the surface and then incinerated. 

EFFECTIVENESS 

Ability to Process the Anticipated Volumes of Material: Questionable. In situ radio frequency heating is 
still in the developmental stage. Large scale testing results have not been reported. 

Ability to Meet Preliminary RAOs: This process could effectively remove organics with boiling points of 
less than 300°C. This process is not effective with inorganics. 

Ability to Protect Human Health and the Environment During Construction and Implementation: 
Volatilized organics must be collected at the surface via a vacuum system and then treated. Failure of 
this system could result in elevated levels of risk to human health. 

Demonstrated Ability and Reliablllty of Process: This technology is in development and has been tested 
on a small scale and to a depth of 7 feet. Reliability of this process has not been reported. 

IMPLEMENTABILITY 

• Permits Required: A permit for discharging treated water to a POTW could be required. 

• 

Availability of TSO Services: Available. 

Availability of Equipment and Skilled Workers: Only one vendor of this process has been reported; 
availability is uncertain. 

RELATIVE COST: Moderate (based on one application of this technology). 

INVESTIGATE FURTHER: No. 

JUSTIFICATION: Radio frequency heating is an innovative in situ remedial method that is limited by 
depth to approximately 7 feet and lacks a proven record. Full scale units are not currently available . 
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PROCESS OPTION: OFFSITE MANAGEMENT UNIT 

DESCRIPTION: Treated and/or untreated soil is transported by truck or rail to a permitted offsite 
management unit for treatment or disposal. 

EFFECTIVENESS 

Ability to Process the Anticipated Volumes of Material: Adequate. 

Ability to Meet Preliminary RAOs: Excavation and offsite management of all soil having concentrations 
above cleanup levels will meet the preliminary RAOs. 

Ability to Protect Human Health and the Environment During Construction and Implementation: Earth
handling activities could cause the airborne migration of chemicals of concern adhered to fugitive dust, 
the disturbance of habitats for some organisms, possible offsite migration of chemicals in surface water 
due to erosion, and inadvertent overland tracking of chemicals of concern offsite. Potential health 
hazards exist for remediation workers handling chemically impacted materials. 

Demonstrated Ability and Reliability of Process: Offsite management is a typical and well-demonstrated 
process. 

IMPLEMENTABILITY 

Permits Required: None • 

Availability of TSO Services: Adequate. 

Availability of Equipment and Skilled Workers: Available. 

RELATIVE COST: Moderate to high. 

INVESTIGATE FURTHER: Yes. 

JUSTIFICATION: Offsite management is a standard method for meeting preliminary RAOs . 
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PROCESS OPTION: ONSITE CONTAINMENT 

DESCRIPTION: Treated and/or untreated soil is consolidated and contained onsite or contained in-place 
for permanent management. 

EFFECTIVENESS 

Ability to Process the Anticipated Volumes of Material: Adequate. 

Ability to Meet Preliminary RAOs: Excavation and onsite consolidation and containment or in-place 
containment of soil having concentrations above the aggressive or active threshold concentrations will 
meet the preliminary RAOs. 

Ability to Protect Human Health and the Environment During Construction and Implementation: Earth
handling activities could cause the airborne migration of chemicals of concern adhered to fugitive dust, 
the disturbance of habitats for some organisms, possible offsite migration of chemicals in surface water 
due to erosion, and inadvertent overland tracking of chemicals of concern offsite. Potential health 
hazards exist for remediation workers handling chemically impacted materials. 

Demonstrated Ablllty and Reliability of Process: Onsite consolidation and containment or in-place 
containment and management of materials is a well-demonstrated process. 

IMPLEMENTABILITY 

Permits Required: None. 

Availability of TSO Services: Adequate. 

Availability of Equipment and Skilled Workers: Available. 

RELATIVE COST: Low to moderate. 

INVESTIGATE FURTHER: Yes. 

JUSTIFICATION: Consolidation and in-place containment would meet the preliminary RAOs . 
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PROCESS OPTION: INSTITUTIONAL CONTROLS 
(Deed Restrictions, Government Controls, Educational Programs, 

and Groundwater Monitoring) 

DESCRIPTION: Property deed or local government restrictions prohibit the installation of wells for 
potable use of groundwater. Educational programs could include mailing literature to nearby residences 
and businesses or holding community meetings to inform the public of current conditions and proposed 
remedial actions. Groundwater monitoring involves periodic sampling of groundwater to determine 
hydraulic and chemical characteristics. 

EFFECTIVENESS 

Ability to Process the Anticipated Volumes of Material: Not applicable. 

Ablllty to Meet Preliminary RAOs: The preliminary RAOs for water can be met by eliminating potable 
use of groundwater. 

Ability to Protect Human Health and the Environment During Construction and Implementation: Not 
applicable for deed restrictions, government controls, and educational programs. If new wells are 
installed, potential impacts include transportation of chemicals of concern offsite on well drilling 
equipment, spread of chemicals of concern caused by improper handling of drill cuttings and purge 
water, and exposure (for drillers and samplers) to groundwater chemicals. These risks can be minimized 
by proper drilling and sampling procedures . 

Demonstrated Ability and Reliability of Process: Deed or government restrictions can be an effective 
and reliable method for reducing exposure to groundwater. Enforcement can be provided, among other 
means, through requirements outlined in WAC 173-160, Minimum Standards for Construction and 
Maintenance of Wells. Groundwater installation and monitoring are well-demonstrated and reliable 
methods for observing groundwater conditions. 

IMPLEMENT ABILITY 

Permits Required: Start cards for well installation are required as outlined in WAC 173-160. 

Availability of TSD Services: Adequate services are available for the treatment, storage, and disposal of 
drill cuttings, purge water, and groundwater samples used for chemical analyses. 

Availability of Equipment and Skilled Workers: Available. 

RELATIVE COST: In descending order: groundwater monitoring, deed restrictions, and educational 
programs. Costs for government controls would not likely be directly assigned to site property owners. 

INVESTIGATE FURTHER: Yes. 

JUSTIFICATION: Restrictions can be an important component of an alternative that meets the site 
preliminary RAOs. Groundwater monitoring is an effective method for evaluating subsurface conditions, 
the success of a groundwater remedial cleanup action, and for determining the need for additional 
measures to protect human health and the environment . 
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PROCESS OPTION: EXTRACTION WELLS AND SUBSURFACE DRAINS 

DESCRIPTION: Extraction wells and subsurface drains are used to withdraw groundwater to influence 
subsurface hydraulic conditions or for aboveground treatment and/or disposal. Subsurface drains can 
accomplish many of the functions of extraction wells because they perform like an infinite line of 
extraction wells (EPA 1985a). However, extraction wells are typically used for removing or controlling 
groundwater at greater depths. 

EFFECTIVENESS 

Ablllty to Process the Anticipated Volumes of Material: The quantity of groundwater can be handled by 
matching the number and size of wells or the capacity of the subsurface drains to the hydraulic 
characteristics of the aquifer. 

Ability to Meet Preliminary RAOs: Extraction wells and subsurface drains may assist in meeting the 
preliminary RAOs when used with treatment process options. 

Ability to Protect Human Health and the Environment During Construction and Implementation: 
Potential impacts include transportation of chemicals of concern offsite on well drilling equipment, 
spread of chemicals of concern caused by improper handling of drill cuttings and exposure (for drillers) 
to chemicals in groundwater. These risks can be minimized by proper drilling procedures. Risks 
associated with subsurface drains also include risks described for earth-handling activities. These risks 
include the airborne migration of chemicals of concern adhered to fugitive dust, possible offsite 
migration of chemicals in surface water due to erosion, and inadvertent overland tracking of chemicals 
of concern offsite. Potential health hazards exist for remediation workers handling chemically impacted 
materials. 

Demonstrated Ability and Reliability of Process: Widely used and reliable. 

IMPLEMENTABILITY 

Permits Required: None. 

Availability of TSO Services: TSD services are available for handling excavated soil. 

Availability of Equipment and Skilled Workers: Available. 

RELATIVE COST: Low to moderate (when compared to other remedial technologies). 

INVESTIGATE FURTHER: Yes. 

JUSTIFICATION: Extraction at Pioneer Builders Supply could be required for aboveground treatment 
and disposal of groundwater • 
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PROCESS OPTION: MEMBRANE FILTERS 

DESCRIPTION 

Water is forced through a microporous membrane filter to remove solids and metals. The common 
component among different membrane processes is a membrane able to reject or select passage of 
certain dissolved species based on compound size, shape, and/or charge (American Water Works 
Association 1990). 

EFFECTIVENESS 

Ability to Process the Anticipated Volumes of Material: Membrane filter units may be sized or combined 
for any specified flow rate. 

Ability to Meet Preliminary RAOs: Membrane filters are not expected to meet RAOs for voes. 
However, membrane filters may be used as pretreatment for another process option (e.g., air stripping). 

Ability to Protect Human Health and the Environment During Construction and Implementation: This 
process is not expected to pose significant risks to human health or the environment. 

Demonstrated Ability and Reliability of Process: Membrane filters have been widely demonstrated and 
are reliable processes. 

IMPLEMENTABILITY 

• Permits Required: A permit for discharging backwash to POTW could be required. 

• 

Availability of TSO Services: Adequate TSO facilities exist for treatment residuals. 

Availability of Equipment and Skilled Workers: Available. 

RELATIVE COST: Low to moderate. 

INVESTIGATE FURTHER: Yes. 

JUSTIFICATION: Membrane filters may be required for other process options • 
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PROCESS OPTIONS: UL TRAFIL TRATION/REVERSE OSMOSIS 

DESCRIPTION: Contaminated water is forced through a microporous or semipermeable membrane filter 
at high pressure to remove solids, metals, and organics. The basic principle is the application of 
sufficient pressure to the concentrated solution to overcome the osmotic pressure and force the net 
flow of water through the membrane (EPA 1985a). Ultrafiltration removes particles in the 
macromolecular range (approximately 0.002-1.0 pm). Reverse osmosis is effective with particles in the 
ionic range (0.001-0.06 pm) (American Water Works Association 1990). Ultrafiltration is often used as 
a pretreatment for reverse osmosis. 

EFFECTIVENESS 

Ability to Process the Anticipated Volumes of Material: Ultrafiltration or reverse osmosis units may be 
sized or combined for any specified flow rate. 

Ablllty to Meet Preliminary RAOs: Ultrafiltration and reverse osmosis are likely able to meet the 
preliminary RAOs for many of the chemicals of concern. 

Ability to Protect Human Health and the Environment During Construction and Implementation: These 
processes are not expected to pose significant risks to human health or the environment. However, 
these processes develop concentrated waste streams that require treatment and disposal. 

Demonstrated Ability and Reliability of Process: Ultrafiltration and reverse osmosis have been widely 
demonstrated and are reliable processes . 

IMPLEMENTABILITY 

Permits Required: A permit for discharging treated water to a POTW could be required. 

Availability of TSO Services: Adequate TSO facilities exist for treatment residuals. 

Availability of Equipment and Skilled Workers: Available. 

RELATIVE COST: High. 

INVESTIGATE FURTHER: No. 

JUSTIFICATION: Ultrafiltration and reverse osmosis are more suitable to low flow streams containing 
highly toxic chemicals. Reverse osmosis is a costly technology that has not been widely used for 
treatment of hazardous wastes (EPA 1985a) . 
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PROCESS OPTION: AIR STRIPPING 

DESCRIPTION: Groundwater trickles down through a packed bed while air runs countercurrent up 
through the bed. Volatile organics with a greater affinity for the vapor phase volatilize into the air 
stream. Length and height of the column and air to liquid flow rate ratios are adjusted for efficient 
removal of specific organics. 

EFFECTIVENESS 

Ability to Process the Anticipated Volumes of Material: Air strippers can be sized or combined for any 
specified flow rate. 

Ability to Meet Preliminary RAOs: Air stripping can meet the preliminary RAOs for the organics. 

Ability to Protect Human Health and the Environment During Construction and Implementation: Air 
quality could be affected if chemicals are allowed to discharge directly to the atmosphere. 

Demonstrated Ability and Reliability of Process: Air stripping is a widely demonstrated and reliable 
process. 

IMPLEMENTABILITY 

Permits Required: Permits for discharging treated water to a POTW could be required . 

Availability of TSO Services: Adequate TSD facilities exist for treatment residuals (i.e., volatile organics 
that would be captured and treated with another remedial process such as carbon adsorption). 

Availability of Equipment and Skilled Workers: Available. 

RELATIVE COST: High. 

INVESTIGATE FURTHER: Yes. 

JUSTIFICATION: Air stripping is a proven remedial process option that can meet the preliminary RAOs 
for volatile organic compounds . 
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PROCESS OPTION: ACTIVATED CARBON ADSORPTION 

DESCRIPTION: Water is passed through activated carbon to remove organics and some inorganics. 
The porous structure of activated carbon provides a relatively large surface area per unit volume, 
making it an effective adsorbent. The degree of adsorption depends on several factors, including the 
strength of the molecular attraction between the carbon and contaminant, molecular weight, pH, 
electrokinetic charge, and surface area (EPA 1985a). Once the surfaces are saturated, the carbon must 
be replaced or regenerated. 

EFFECTIVENESS 

Ability to Process the Anticipated Volumes of Material: Activated carbon units can be sized or 
combined for any specified flow rate. 

Ability to Meet Preliminary RAOs: Activated carbon adsorption can probably meet remedial action 
objectives for many of the organics (Wu, D., 26 May 1992, personal communication). 

Ability to Protect Human Health and the Environment During Construction and Implementation: Carbon 
units are closed systems that are not expected to adversely affect human health or the environment 
during the treatment stage. Thermal regeneration of spent carbon could possibly result in releases of 
chemicals of concern to the environment, but these releases are not expected to pose significant risks. 

Demonstrated Ability and Reliability of Process: Activated carbon adsorption is a widely demonstrated 
and reliable process • 

IMPLEMENTABILITY 

Permits Required: A permit for discharging treated water to a POTW could be required. 

Availability of TSO Services: Adequate TSO facilities exist for treatment residuals (i.e., spent carbon). 

Availability of Equipment and Skilled Workers: Available. 

RELATIVE COST: High. 

INVESTIGATE FURTHER: Yes. 

JUSTIFICATION: Activated carbon adsorption has the potential to meet the preliminary RAOs . 
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PROCESS OPTION: OXIDATION 

DESCRIPTION: Oxidation involves the exchange of electrons between chemicals to alter the oxidation 
state of the chemicals involved. Oxidizing agents include hydrogen peroxide, ozone, and hypochlorites. 
Each can react with a broad range of organics and a few inorganics (cyanide, manganese, and iron). 

EFFECTIVENESS 

Ability to Process the Anticipated Volumes of Material: Oxidation mixing tank units may be sized or 
combined for any specified flow rate. 

Ability to Meet Preliminary RAOs: Oxidation may meet the preliminary RAOs for some groundwater 
chemicals of concern when combined with other process options. 

Ability to Protect Human Health and the Environment During Construction and Implementation: 
Oxidation agents can pose significant risks to human health and the environment. Ozone is a strong 
agent that is unstable and reactive. Hypochlorite reactions may result in chlorinated organics that are 
more toxic than the original chemicals of concern. 

Demonstrated Ability and Reliability of Process: Oxidation is well demonstrated for specific chemicals. 
Its reliability depends on chemical interferences (i.e., oxidation is not selective, and non-target chemicals 
may be oxidized) in the wastewater. If selected as a remedial method, pilot-scale testing is required to 
determine the correct application rates and reactor retention times . 

IMPLEMENTABILITY 

Permits Required: A permit for discharging treated water to a POTW could be required. 

Availability of TSO Services: Adequate TSD facilities exist for treatment residuals (i.e., sludge). 

Availability of Equipment and Skilled Workers: Available. 

RELATIVE COST: Moderate. 

INVESTIGATE FURTHER: No. 

JUSTIFICATION: Oxidation is typically used with the ultraviolet (UV) radiation process option. UV 
radiation is not selected for additional evaluation (see page FS-E35) . 
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PROCESS OPTION: NEUTRALIZATION 

DESCRIPTION: Neutralization is the addition of acid or alkali to the aqueous stream to adjust the pH. 
Acidic reagents include sulfuric acid and hydrochloric acid. Sulfuric acid is often used because of its 
lower cost. Caustic reagents typically used include sodium hydroxide and lime. Sodium hydroxide is 
frequently used, despite its higher cost, because of its ease of storage and feeding, rapid reaction rate, 
and soluble end products (EPA 1985a). Neutralization is often used as a pretreatment before a variety 
of biological, chemical, or physical treatment processes. 

EFFECTIVENESS 

Ability to Process the Anticipated Volumes of Material: Neutralization units can be sized for any 
specified flow rate. 

Ability to Meet Preliminary RAOs: Neutralization can improve the ability of other process options to 
meet the preliminary RAOs. 

Ability to Protect Human Health and the Environment During Construction and Implementation: 
Potential health hazards to remediation workers handling the neutralization chemicals exist. These risks 
can be controlled with personal protective equipment and engineering controls. Because neutralization 
can produce toxic air emissions, process units should be enclosed. Adequate mixing should be provided 
to disperse the heat of reaction for concentrated solutions. 

Demonstrated Ability and Reliability of Process: Neutralization is a simple process that has been well 
• demonstrated and can be reliable with proper monitoring. 

• 

IMPLEMENTABILITY 

Permits Required: A permit for discharging treated water to a POTW could be required. 

Availability of TSO Services: Adequate TSO facilities exist for treatment residuals (i.e., sludge). 

Availability of Equipment and Skilled Workers: Available. 

RELATIVE COST: Low. 

INVESTIGATE FURTHER: Yes. 

JUSTIFICATION: Neutralization can improve the ability of other process options to meet the preliminary 
RAOs . 
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PROCESS OPTION: SUPERCRITICAL EXTRACTION 

DESCRIPTION: Supercritical extraction uses liquified carbon dioxide or other solvents in a liquid/liquid 
reactor to remove organics from groundwater. Liquid carbon dioxide and the organic aqueous stream 
are fed into the reactor where the organics are absorbed into the carbon dioxide. After separating the 
two phases, the carbon dioxide is distilled. Distillation separates the organics from the carbon dioxide. 
The carbon dioxide is then recycled through the process unit. The organics require additional treatment. 

EFFECTIVENESS 

Ability to Process the Anticipated Volumes of Material: Supercritical extraction units can be sized or 
combined for any specified flow rate. 

Ability to Meet Preliminary RAOs: Supercritical extraction may meet the preliminary RAOs for some 
organics. 

Ability to Protect Human Health and the Environment During Construction and Implementation: 
Supercritical extraction is an enclosed process using a non-toxic solvent. 

Demonstrated Ability and Reliability of Process: Supercritical extraction is an innovate treatment 
technology with few demonstrations of ability or reliability. 

IMPLEMENTABILITY 

Permits Required: A permit for discharging treated water to a POTW could be required. Offsite disposal 
of solid waste may also be required. 

Availability of TSO Services: Adequate TSO facilities exist for treatment residuals. 

Availability of Equipment and Skilled Workers: Supercritical extraction is an innovative process option 
that has been demonstrated on bench- and pilot-scale. Commercial applications, if any, may be limited. 

RELATIVE COST: High. 

INVESTIGATE FURTHER: No. 

JUSTIFICATION: Supercritical extraction is an innovative treatment process option that has high 
operational costs and that is better suited to concentrated waste streams . 
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PROCESS OPTION: IN SITU BIOREMEDIATION (AEROBIC AND ANAEROBIC) 

DESCRIPTION: Bioremediation refers to the bio-oxidation of organic matter by microorganisms. In situ 
bioremediation involves delivering biomaterials (oxygen, nutrients, and microorganisms, if required) to 
the subsurface via injection or infiltration basins. The biomaterials percolated through the vadose zone 
to the groundwater table. The groundwater is then recovered via extraction wells, pumped to the 
surface, and treated in aboveground bioreactors and/or activated carbon. The treated water is then 
reinjected or discharged. 

EFFECTIVENESS 

Ability to Process the Anticipated Volumes of Material: This process can be sized to handle a specified 
flow rate. 

Ability to Meet RAOs: In situ bioremediation is an innovative technology but has been shown to meet 
low cleanup levels for some site chemicals of concern (benzene, ethyl benzene, toluene, and xylenes). 

Ability to Protect Human Health and the Environment During Construction and Implementation: Human 
health can be adequately protected. If reinjection is used, the system must be properly designed to 
avoid causing chemicals in the groundwater to migrate. 

Demonstrated Ablllty and Reliability of Process: In situ bioremediation is an innovative technology, but 
has shown to be effective and reliable. 

• IMPLEMENTABILITY 

Permits Required: None. 

• 

Availability of TSO Services: Available. 

Availability of Equipment and Skilled Workers: Available. 

RELATIVE COST: Moderate (when compared to other remedial technologies). 

INVESTIGATE FURTHER: No. 

JUSTIFICATION: Although in situ bioremediation has been shown to be effective with some site 
chemicals of concern (i.e., benzene, ethyl benzene, toluene, and xylenes), degradation of halogenated 
hydrocarbons ( 1 , 1 ,2-trichloroethane) to low cleanup levels (5 µg/L) may be difficult to achieve. In 
addition, the combination of air sparging and in situ vapor extraction can be considered to be a form of 
in situ bioremediation because air or oxygen that is injected into the subsurface promotes biological 
degradation. Air sparging and in situ vapor extraction are likely to be as effective as in situ 
bioremediation at lower cost • 
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PROCESS OPTION: ULTRAVIOLET RADIATION 

DESCRIPTION: Ultraviolet light is sometimes used as a disinfection for water supplies. Wastewaters 
with low levels of organics are exposed to ultraviolet light. The exposure can destroy some organics 
and can be used with other process options (e.g., oxidation using ozone) to destroy or detoxify other 
organics. 

EFFECTIVENESS 

Ability to Process the Anticipated Volumes of Material: Ultraviolet radiation systems can be sized or 
combined to handle the specified flow rate. 

Ability to Meat Preliminary RAOs: Ultraviolet radiation probably will meet the preliminary RAOs for 
some organics when combined with other process options. 

Ability to Protect Human Health and the Environment During Construction and Implementation: 
Ultraviolet light process poses small risks to the environment. Remedial workers can suffer severe 
burns if exposed to the light without proper personal protective equipment. 

Demonstrated Ability and Reliability of Process: Ultraviolet radiation is a well-demonstrated process. 
Reliability depends upon the power supply and functioning of the lamps. Reliability is also influenced by 
the variability and constituency of the aqueous stream. 

IMPLEMENTABILITY 

Permits Required: A permit for discharging treated water to a POTW could be required. 

Availability of TSD Services: Available. 

Availability of Equipment and Skilled Workers: Available. 

RELATIVE COST: Moderate to high. 

INVESTIGATE FURTHER: No. 

JUSTIFICATION: UV radiation systems may not adjust adequately to changes in the waste stream. 
Higher than expected influent concentrations may not receive adequate treatment time, causing the 
effluent concentration to be greater than acceptable limits. UV radiation systems require dangerous 
chemicals (ozone, hydrogen peroxide, and sulfuric acid) that can pose a threat to human health and the 
environment. UV radiation systems have high capital and operating costs compared to other effective 
treatment methods (e.g., air stripping) . 
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PROCESS OPTION: AIR SPARGING 

DESCRIPTION: Air sparging is similar to in situ vapor extraction. Air is injected in to the saturated zone 
to strip away voes dissolved in groundwater and adsorbed to the soil. The voes transfer to the vapor 
phase in the unsaturated zone where soil vapor extraction can capture and remove them. In addition to 
removing voes via mass transfer, the oxygen in the injected air enhances subsurface biodegradation of 
chemicals of concern (EPA 1992m). 

EFFECTIVENESS 

Ability to Process the Anticipated Volumes of Material: Air sparging systems can be developed to 
handle the estimated area of groundwater at Pioneer Builders Supply. 

Ability to Meet Preliminary RAOs: Air sparging and in situ vapor extraction may meet the preliminary 
RAOs for volatiles in soil and groundwater at Pioneer Builders Supply. 

Ability to Protect Human Health and the Environment During Construction and Implementation: Air 
sparging involves installation of wells to supply air to the saturated zone. Potential impacts include 
transportation of chemicals of concern offsite on well drilling equipment, spread of contamination 
caused by improper handling of drill cuttings, and exposure to chemicals of concern in soil. Air sperging 
can also cause chemicals of concern in groundwater to migrate if the vapor extraction system is not 
carefully designed. 

Demonstrated Ability and Reliability of Process: Air sparging is a relatively new technology, and the 
limitations or the associated engineering aspects have not been fully explored (EPA 1992m). 

IMPLEMENTABILITY 

Permits Required: None. 

Availability of TSO Services: Adequate. 

Availability of Equipment and Skilled Workers: Available. 

RELATIVE COST: Low to moderate. 

INVESTIGATE FURTHER: Yes. 

JUSTIFICATION: Air sparging is an innovative technology that could be effective in meeting the 
preliminary RAOs for groundwater at Pioneer Builders Supply . 
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PROCESS OPTION: ONSITE DISCHARGE 

DESCRIPTION: Treated water is discharged to the onsite stormwater system that discharges to Flett 
Creek which discharges in turn to Chambers Creek and Commencement Bay. 

EFFECTIVENESS 

Ability to Process the Anticipated Volumes of Material: Flett Creek probably can accommodate the 
proposed 120 gpm flow rate without eroding the creek or causing flooding. Additional evaluation could 
be required. 

Ability to Meet Preliminary RAOs: Onsite discharge is not a treatment method that can attain the 
preliminary RAOs. 

Ability to Protect Human Health and the Environment During Construction and Implementation: 
Discharging treated water will not adversely affect the community, remedial workers, or the 
environment if concentrations are below regulatory limits. 

Demonstrated Ability and Reliability of Process: The surface water channel currently discharges 
stormwater from the STF site. This is a reliable process. 

IMPLEMENTABILITY 

Permits Required: A National Pollutant Discharge Elimination System permit would be required . 

Availability of TSO Services: Not applicable. 

Availability of Equipment and Skilled Workers: Adequate. 

RELATIVE COST: Low. 

INVESTIGATE FURTHER: Yes. 

JUSTIFICATION: Onsite discharge could be a cost-effective method for disposing of treated water . 
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PROCESS OPTION: OFFSITE DISCHARGE 

DESCRIPTION: Treated water is discharged to a sanitary sewer for processing by a POTW. 

EFFECTIVENESS 

Ability to Process the Anticipated Volumes of Material: The capacity of the sanitary sewer and the 
POTW could limit the discharge rate. 

Ability to Meet Preliminary RAOs: Treatment of the discharged water by a POTW could assist in 
meeting some preliminary RAOs. 

Ability to Protect Human Health and the Environment During Construction and Implementation: Human 
health and the environment are not expected to be significantly impacted by this process option. 
Constructing a line to connect to an existing sanitary sewer could cause remedial workers to be 
exposed to chemicals of concern in the soil. However, this construction work is anticipated to be 
completed quickly, and impacts should be minimal. The POTW treatment should not result in a 
discharge that could cause unacceptable risks to human health and the environment. 

Demonstrated Ability and Reliability of Process: An offsite discharge using existing sanitary sewer lines 
and a POTW is a well-demonstrated and reliable process. 

IMPLEMENTABILITY 

• Permits Required: The POTW will require a waste discharge permit. 

• 

Availability of TSO Services: The POTW or the sanitary sewer line may not be able to accommodate a 
large quantity of water. 

Availability of Equipment and Skilled Workers: Available. 

RELATIVE COST: High. 

INVESTIGATE FURTHER: Yes. 

JUSTIFICATION: This process could be an acceptable method for disposing of extracted groundwater • 
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PROCESS OPTION: INFILTRATION BASINS/INJECTION WELLS 

DESCRIPTION: Treated groundwater is reinjected to the subsurface via wells or infiltration basins. 
These disposal methods may be required if treated groundwater cannot be discharged offsite. In 
addition, reinjection could be used to influence flow to the extraction wells. 

EFFECTIVENESS 

Ability to Process the Anticipated Volumes of Material: These systems can be sized or configured for 
any specified flow rate. 

Ability to Meat Preliminary RAOa: These processes do not include treatment. Preliminary RAOs cannot 
be met without additional process options. 

Ablllty to Protect Human Health and the Environment During Construction and Implementation: 
Potential impacts include aquifer contamination, transportation of chemicals of concern offsite on well 
drilling or excavation equipment, spread of chemicals of concern caused by improper handling of drill 
cuttings and excavated materials, and exposure (for remedial workers) to chemicals of concern in 
groundwater and soil. Other risks include the airborne migration of chemicals of concern adhered to 
fugitive dust, possible offsite migration of chemicals of concern in surface water due to erosion, and 
inadvertent overland tracking of chemicals of concern offsite. These risks can be minimized by routine 
procedures and personal protective equipment. 

Demonstrated Ability and Rellablllty of Process: Injection wells and infiltration basins are well
demonstrated and reliable methods for returning water to the subsurface. To be effective, a 
groundwater modeling evaluation is required, and some trial and error in well placement could also be 
needed. 

IMPLEMENT ABILITY 

Permits Required: None. 

Availabillty of TSD Services: Not applicable. 

Avallablllty of Equipment and Skilled Workers: Available. 

RELATIVE COST: Moderate. 

INVESTIGATE FURTHER: Yes. 

JUSTIFICATION: Reinjection could be a method for disposing of treated groundwater if discharging to 
the surface water channel is not permitted or if discharging to a POTW is not cost effective . 
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APPENDIX F 

DETAILED COST ESTIMATES 

Cost estimates are expected to meet an accuracy of + 50 percent to -30 percent 

(EPA 1988c). Costs are described using the present worth methodology with a 

discount rate equal to 5 percent. This value represents an amount of money which, 

if invested in a base year, would provide adequate funds for the life of the remedial 

project. The cost estimates are for comparing alternatives and not for budgetary 

purposes. 

Each cost estimate contains a description of direct and indirect capital costs, as 

well as annual operations and maintenance (O&M) costs. Only typical engineering 

and construction costs associated with normal remediation activities are presented. 

Costs associated with additional planning, testing, and monitoring during implemen

tation or other unanticipated regulatory agency requirements are not included . 

Direct capital costs include payments for site development, facilities, equipment, 

labor, materials, and other costs needed to implement the remedial measures. 

Indirect costs include expenditures for health and safety features (e.g., wearing 

Level "C" protective equipment), engineering and construction services, overhead, 

insurance, and contingencies. 

Annual O&M costs are necessary for continued operations after construction of the 

remedial features is completed. O&M costs can include expenses associated with 

operating labor, maintenance activities, utilities, equipment replacement, and other 

services. 

State taxes were calculated as outlined in the Revenue Policy Memorandum No. 

89-1, Hazardous Waste Cleanup . 
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• The cost estimates generally follow the procedures described in Remedial Action 

Costing Procedures Manual (EPA 1987b). Capital costs are itemized and indirect 

capital costs are shown as a percentage of the capital costs. O&M costs and the 

corresponding present worth factors are also provided. These factors are described 

below: 

• 

• 

• i = Discount rate (typically 5 percent) 

• n = Period of performance in years 

• P/A = Present worth of an annuity 

• PIF = Present worth of a future cost . 

INTERIM FINAL 
28 February 1884 FS-F2 916055.14/fs3 



• MR ,~----....... PIPINAL.Wltl 

TMK 

OPIRATIONI AND MAINTENANCE COSTS 

Clnlundirial8r'mo11ll11r'•111 (per-.11) ....... 
Eqa lpFIII and well malal&awwww 
Lllb...,.(IWta, \1001.PCBa.wnt al~ ....... 

GnlllndlllllllllllDRIIDrlngcml(Z_par,.., 
.......... t-0.111. ..... Pll~/112111) 

Cmlllngaia, 

TOTAL 

• 

• 

TMU!PM"I 
Pi0NEEM 11111 DERS l&IIPLY 
ALTERNA1M! 1 
NOACTlaN 

caaa,,ap--- I TMCIIGl'I': .1CL 
COST BITIIIAR 

IPIIICaLEVIL 
UATTWINRIDJ , .,.,._ .ICL 

-I IIAtalAL I LMGIIAmulllllNT I LUIIP 
GIIAllfflT llllff Ui-lllCIII 111111' UIIWiii -- - fltuCI! 

11 HR II.GO 11,CMO 
1 LS 1DO.IIO l1DO 
1 LS 1,117.IIO 11,117 

3Z HR II.GO a.mo 
1 LS l1Cl.374 

25 ,.,_tlllllOIM- 111,229 

APVD:IIAD 
CNICD:ICIP 

'IOTM.a 

$114,114 

111,229 

-aoa 



• 

• 

• 

TAIIUI 1'M12 
Fi0NEER al !I Dl!PI SUPPLY 
ALTERNATIVE 2 
INPI ACE C0NTAINMENTIINSffl\ffl0NAL C0NTR0U 

DAff ....... 
'

KU e1-.M ORDmloGNIIMNITllm I PIUCll Ll!VB.1-11: ... r.-=·-=.i nRtu.··-=JCL=----+-'APVD::..,.:..: IIAD=:.....i 
l'Sl'INALW81 COST IISTIIIAff IIATTU! INII Im I l!STIIIATOR: JCL CHKD: KSP 

TASK 
DIICRIPTION 

CAPITAL C0ST8 

IUIITOTAL 

Cannctar~ and pnilll 
Band and in..nu
~ 
Conlh1911icy w....._.. ....... 

TOTAL CAPITAL COSTS 

OPERATIONS AND MAINTENANCE COSTS 

Annual graundwater ,-dllol'::111 
(pr...r-.thoollframP!or.-M1) 
Edlmlall8lprDIJllllll9 
(pr...r-111, laOJIII, na I, Pi,....3215) 

fhe.tNrnNillW 
~-111 la0.G5, nal, P/F. 0.7835) 

Annual~lnapeallanandlapair 
~ -111, laOJIII, na I, P{,....3215) 

Cantil1911io, (not Incl........, nalllliilll) 

TOTAL OPERATIONS AND MAIN11!NANCE COSTS 

TOTAL 

1,250 SF OA 
1,250 SF G.8Z 

1 LS 

11 1'cllllllmlal 
11 .. cl .... 
3 .. cl .... 

21 1'cleulltall 
u .. cl ..... 

1 LS 

1 LS 

1 LS 

1 LS 

21 ,i,cll*IO&Mama 

10TAU 

.., OJIII m $635 
$1,150 0.84 $1,IIIO S2,20D" 

{fRr;K 
SZ.000 SZ,000 ..... 

$725 ms 
$532 S53Z 
$1.CS $1-41 

$1,209 $1,2111 
$377 $377 --

$58,000 

$5,000 
$21,148 

$10,000 
$7,135 

$1,000 
$4,330 

sa.a sa,a --
5'1 DB.111111 



TAIIU! ,a.n 
PIONEER Bl ALDERS SUPPLY 
ALTERNATIIIIII 
0Nsn& C0NTAINlll!NTIOR0UNTER l!X1RAC110N. CAR80N ADl0RPTl0N. 
~TO STORM Sl!Wl!R IINS111'U'l10NA C0NTR0LS 

• DAff ~ ..,.... CH .KIP 
LUMP 

TAIi< 
.,. lOTAU 

DELRPnoN PRICE 

CAPITAL COSTS 

...,....n..-
a..•-..... 
lnllall-U.(2N) 1 LS S14,000 $1',000 

Pump 2 EA 2.a.111 $5,ZIC) S5,250 

Wal IINll madlllmlian 2 EA :S,QDQ.111 sa.000 sa.000 ............ , LS s1,.000 $14,000 ................ 1 LS $10,000 S10,000 

T..--it-
a....i.- 100 SY G.'2 SC SC 
Fine grading 100 SY 3.00 130D 130D 
C:.-pad 100 SY 52.m 15,210 13.211 11,320 sa.1111 z-o"o 
C:....wm..-11em1 120 LF 13.33 11.1111 U3 MOD 11 .... 
Fencing ZZ5 LF 1.m 11,715 '-211 1846 12.100 
a. 1 LS 12.000 12.000 
CGnllal ..... 1 LS a.sm a.sm T.-it-- ...... 

c:.bllnadamptianllNIIIWll 1 LS Me.ml 148,11111 -- 2 EA 12.11111 12.CIIID 
Oilpaaal 111 alDnn drain ay-.n ........ 1 LS S'-11111 

Pllmpa 2 EA 5CIO.CIO 11,000 GI.Ill Sl00 
i....an11wmai. 1 LS 12.5m 
r PYC piping 111 alDnn Cllain DJ LF 4.90 ..., 1UO S:,.1130 

Ollpaaalaulllalal 112,1211 $12.1131 

AIIIINn-
CanaNa--' 2,SIII SF 2.111 15,000 15,000 
C:....Cllapoaal a 10N 55.111 a.aa s:,.aa 
Sampling",._..,, 5 DAY 2.oao.00 110.4011 $10,4011 
&--.IGil 2.«111 Cf 10.111 124.11111 124,000 
llacldlll will clNn IGil 2.IMII Cf 7.15 111,ffl 3.4' 18,012 127,11511 ---r.-i 2,SIII SIF Q.G S1,125 Q.011 114' 11,281 ~-- 2.500 ., Q.70 11,7SII a.• 11.m a.sn 
Haul,IPIWd,wnpact 2,MI Cf uo 18.2411 18.2411 

• eu. ............ (11MdllCIM'IIIIIIIIM) 
EaalollYIIIDc-. - LF 17.111 Sl,770 7.70 12.813 sa.m 
CINnllll 1,1118 Cf 12.00 112.218 3.111 13,SM 115,,783 

AaplldC:-
Fine ..... 

.., SY Q.4 sa sa 
r1aya,111auaM111ack .., SY 2.71 12.GI 2.111 11,780 s.e.1m 
Taya,d ..... .., SY 4.25 a.1.ao 1.31 11,0118 S'-711 

••111111 .. c..... 
ONII~ 1 LS 12.11111 12.11111 

SUBTOTAL Dl8.DDO 

..... and .....,piWlliuffl (IIMI 'C' PPE. _, 15'11id ..... 137,211) 137.D 
Connclllr--- and piallt 15'11,d ..... 137,211) 137,211) 
llandald...,,_ 11 'll,d ..... 121.a 127,280 

3'11,d ..... 17,4.ao 11,4.ao 
25'11,d ..... 182.11111 182.11111 
1.8'11,d ..... 118,344 118,344 

OTHER RELATED CAPITAL COSTS 

Ei111a-•19..._ 21) 'llid_.... ......... _..__.. 187.m 111.m 
Conmuclilln managernMt 15 .. d ........ ...... __.~ 185,770 $115,770 

Onsillllmlalally 5 DAY 1,475.00 17,375 17,375 

TOTAL CAPITAL coaTa -,aao 

OPIRATION8 AND IIAINTENANC2 COl'TS 
Cnln ....... .,.... 
NIIIIIII piMWCIIIII 1 LS 11,1100 
Allnull...i, ., 71111 30,0III 1.8 uo s.es.ooo 
Allnull ..... .._.... ... 12 MO :S,1111.00 143,21111 
T_.IIIIIUll.,........,.O&M 1 LS Sl8,'100 
~wmlll I• Q.OI, 1181, PIA• 4.3a) sa,311 
Compliana ....... (Jlar.-lO 
LUar • HR aoo 1325 ....... 1 LS 315.00 1315 __.... • HR •oo 11211 

Complillm ....... Clllltl2' __ 111',.., 1 LS $21,111 
c,-.11~ laG.OI, na S. PIAa4.all) 1127,807 

Nlllllllilllllulloll8l---(lilllullaa-d .. 1 LS 1108,000 

• ............... , .. ~ ............... 
.. ,.. .......... --.... ._~Nl.2' 

O&MC.ltll1911my(llllllnllflndl:U l'<nl~ 25 'll,aftalalO&Ma.la 1121,041 1121,041 

TOTAL OPERATIONS AND IIIAINTINANC8 COSTS 1711,GIIO 

_,,,. 
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• 

• 

DAff I'"".,...,..,. ....... l'Sl'INALWB1 

TMK 
DISCRIPT10N 

CAPITAL COSTS 

~IWn..en.st 

Concreee ----Concreeedlapmal 
Sampling (4 .,.,_ • .., 
bawldaaall 

Haul ID trmtnwll -
T....._.._ 

Grading 
~~alund 
HDPEDn.-

PVC-.um pipe (8j 
Vacuum pump 
PVClrNtlnanl ,-d-(30mD) 
Al:lhaledcarban 
S,nadnatadtloiiOf«....._.._ 
Temporary fencing 
Ullaleaw¥1oe hr 1::ctor 
laaldlll .......... 
A.---r.,.. ~--T...in.ilaleolemup 

Groundwater ..aractiDn aublallll (from Pioneer Aft 3) 
Carbon ad&arplion traalmmd 
Bagflller-. 
~ ID alarm drain .,..m aublallll 

(from Pioneer M 3) 

lndtutlOIIIII ConOala 
Deed f8lllrlatlol• 

8UBTOTAL 

Haailh end..,.., prwnium (ilMII 'C' PPI!, .. , 
ConlraclDr~ and pniftl 
Bond and lnlunlnoe 
MDbldamob 
Co11llng11110, 
Weehington ..... 

OTHER RB.ATED CAPITAL C0ST8 

Engi-tng..,,... 
Conelruolion mmmgemml 
Liner end PVC pipe dlllpmal 
0nelle labaralDry 

TOTAL CAPITAL COSTS 

OPERATIONS AND MAINTENANCE COSTS 
Vapar--=tlan..--n 
O&M and.....,. mo11llor"•11 
carbanoael 
F'a.roael 

cartionadlorpllon.-n 
Annu11...-oae1 
Annual Clllban ..,,.lrnenl 
Annullamtion..--nfN 
TaealannualClllbanadlorpllonO&M 
(praml NNIII I• 0.0I, nal, PfA • 4.3211) 

Compllanoe ......... oalll (24-- ,..,.., 
(plmml warlh, t-0.05, nw 20, PIA-12.4122) 

Annualnillb II .. ..._(lnalullea.,......._ 

TAIIU l'S-N 
PIONEER 81W DBUI SUPPLY 
ALTERNATNE, 
A80Vl!DR0UND VAPOR EXTRACT10NIQROUATIR ll!XTRAC110N. CARll0N ADS0PRTl0N. AND 
DIICHARGE TO ST0RM 8EWl!RIINSfflUT C0N1'R0L1 

ORDD-oNIAGNITUDI! I PIUCIILBVIL I TAU OPP: .1CL APVD:MAD 
COST DTIMAff UAffl.l l!NR ml I DTIMATOR: JCL CHKD:KSP 

UNIT I -~ I LAIIGR a l!QUIPIIINT I LUIIP 

QUANfflY UNff DTINSION UNIT Dii!NW 81111 TOTAL.a 
COST COST PIUCI! 

2.500 SF 2JIO 15,DIID 15,DDD 
83 T0N 56.00 $1,438 $1,431 
s DAY 2,DIO.OO $10,GI $10,GI 

2,400 ct 10.00 $2~ $24,DIID 

2.840 ct 1.IZ $4,IDS $4,805 

um SY 3.00 $3,0118 S3.0l8 
1.mz SY 1.00 $1,D3Z 2JIO $2.064_ $3,096 

1.mz SY 4.81 $4,830 8.30 $6,502 $11,331:-- , 

800 LF 1.15 $1.320 1.50 $1,200 $2.520· 
1 EA 2,50DJIO $Z,500 250.00 $250 $2,7!50', -. 

1,214 SY UIS $2,113 3.00 $3.183 18,7811 

1 LS $10,820 $10,820 

2.840 ct 1.11 $2,930 $2,930 

IIO LF 7.IO $1,304 4.52 $3,074 $8,378 

1 LS $14,DIID $14,000 I 

2.840 ct 3M 11,0112 $1,QIIZ _ 

2.500 SF O.<tl $1,121 o.aa $144 $1,218 

2.500 SF 0.70 $1,71iO 0.81 $1,125 $3,371' 
1 LS 15,011D SS.000 
1 LS $13,885 S52.!07 188,311-- _; 

1 LS $48,CIOO $48,CIOO 
2 EA $2,CIOO $2,CIOO 

1 LS $12,820 $12,820 

.--

1 LS $2,CIOO $2,CIOO 
/ 

$2111,117--

11 .. al ...... $31,180 $31,180 
15 .. al .... $31,180 $39,180 
11 .. al ...... $21,732 $21,732' 

3 .. al ..... $7,838 ~--
25 .. al ...... $85,211 

~-7 .... al ....... $20,373 

20 ,.al..--,endftllllfleda.hlllldoaea . $82.351 ----15 ,.alead*llaland...-da.hlllldoaea $89,289 $89,211· ,__. 

1 LS $2,CIOO $2,CIOO . 
5 DAY 1,47SJXI $7,375 $7,315 

sm.ooo r------

1 LS SSl,CIOO S50,CIOO 
1 LS $21,800 $21,800 
1 LS $Z,500 $Z,500 

1 LS $1,IOO 
3D,DOG LS 1.IIO $41,DIID 

12 1110 $3,800 $43,200 

1 LS $89,71IO 
S3IUII 

1 LS $29,520 
$127,807, 

1 LS $10D,ll8 
......... ... t'kl .. pnigrama, _...,......,_ $10D,ll8. / 

(no pawemMI .....i-pi.-Wlllth Olllllfnlm Pioneer Al 2) 
(pl.- NNIII, t-0.05, nw 20, PIA-12.4122) 

0 & M Cantl111•111J (not lnal lnt'llullonal Clllldnlla) 21 ,. of talal O & M aorta .,,1.- $147,518 

TOTAL OPERATIONS AND IIAINnNANCE COSTa -- I 

TOTAL SU71000 



• 

• 

• 

DAff IIW l1IOIL 1' 
111-P .... l'Sl'INALWB1 

TASK 
Dl!SCRll'TION 

CAPITAL COSTS 

~TrNOnent Canlnta..,_. 
Canlnta diapoul 
Sampling (4 peraonnel) 
ExaMla soil 
BacldlD with clean soil 
Replace concnll8 
8"grawal 
~concrate 
Gnlundwaler alnlclion aubtalal {Yram Pioneer All 3) 
Car1lan adllarptian traatmenl 
Bagllllars 
Dlapoul taatarmdraln ayslenl8&dllolal 
(from PionNr All 3) 

,,,.,,,,,,,_,,, COllnla 

Deed llllllrictiol• 

SUBTOTAL 

Heallh and_,_ premium ('"'91 'C' PPE, tile.) 
Conlnlclar CMlrhaad and prallt 
Bondand~ 
MDtwdemob 
Conliligency 
W88hington aales tu 

OTHl!R RS.ATED CAPITAL COSTS 

l!nglMming---
ConmuctiDn mmiagernent 
... ..i1an_.. 

T,_mplll1allan ta Salt Lala, Ulah 
lnclneralian/dilpoul al residue 
Ulah llata tax 

Dillpoaalalaoll 
Handling and tranaportatlon ta Arllnglon, OR. 
Diapoaal 

Oregon -- tax 

TOTAL CAPITAL COSTS 

OPERATIONS AND MAINTENANCE COSTS 

Car1lan adaorplion..,......, 
Annualpawercolt 
Annual Cllltlon ~ 
Annual Cllltlon ..,......, fee 
Talal annual Cllltlon adllarptian O & M 
(pr...a vath I• 0.D5, n-5, PIA• 4.3285) 
canpoa,.. monllarlng colt (24 -* par,-,) 
(pr...a -ut, I-Cl.OS, flll 5, PIA-4.3295) 

Annual lnalllullonal oonlnlle (lnmudea gniundwallr 

TABLJ!,...,. 
PIONEER BUILDERS SUPPLY 
ALTERNATNE I 
OFF8ITE INCINERAT10Nl0FPSITE MANAGEMENT UNITlGROUNDWATER EX1'RACTl0N, CARBON 
ADS0RPTION. AND DISCHARGE TD STORM SEWER/INSTllVTIONAL CONTROLS 

ORDER,Ol',,IIIMINITUDa I PRICI! L.aVEL I TAKEOl'I': JCL APVD:MAD 
COST l!STIIIAff SEATTU EMIi 5335 I !STIIIATOII: JCL CHKD:KSP 

UNIT I IIAffRL'L I LABOR & IQUIPlll!NT I WIIP' 
QUANTITY UNIT IDtTINalON UNIT IXT'DISION MIii TOTALS 

COST COST PIIICE 

2,500 SF 2JJII $5,000 $5,IXIII 
83 TON 55.00 $3,4311 $3,4311 
I DAY 2,0I0.00 $10,400 $10,400 

2,400 Cf 10.00 $24,IXIII $24,IXIII 
2,840 Cf 7.15 $18,178 3.44 $8,082 $27,,1158 

2,500 SF 0.45 $1,125 0.08 $144 $1,2&1 
2,500 SF 0.70 $1,750 0.65 $1.625 $3,375 

1 LS $13,815 $52,507 $81,381 
1 LS $48,000 $48,000· 
2 EA $2,000 $2,000 
1 LS $12,920 $12,920 

- ·------· -

.- <>2 7s··1 
1 LS $2,000 $2,IXIII 

DM,781. 

15 'lltalaublaeal $30,713 $30,713 
15 'lltalaablalal $30,713 $30,713. 
11 'lltalaubtolal $22,523 $22,523. 
3 'lltal.titdal $8,143 $8,143 

25 'lltal 8llbtdal $51,111 

~ u 'lltal 8Ubtolal $15,971 

20 .. alaubtaal and ralalecl~-- $72,400 $72,400 
15 .. al aiblalal and Nllaled ~ -- $54,300 $54,300 

14 Truddoad 2,800.00 $38,873 $38,873 
312 TN 2,500.00 $780,000 $780,IXIII 
312 TN 35.0D $10,920 $10,920 

130 Truddoad 1,100.00 $143,000 $143,000 
2,851 TN 134.0D $3112,081 $382,1181 
2,851 TN 30.00 $85,538 $81,538 

$1,127,000 

1 LS $1,500 
30,DOO LB 1.50 $45,DOO 

12 MO 3800.1111 $43,200 
1 LS $89,700 

$388,351 
1 LS $29,520 

$127,807 
1 LS $100.511 

monitoring, edumllanal pnigraml, and...,_.__,_ 
(no pavement repair!-~ va1h oolll flan PionNr All 2) 

O & M Co11li11ge11cy (nal Incl lnatlbdlonal ---*) 25 'lltallalalO&M_.. $1211,041 $1211,041 

TOTAL OPERATIONS AND MAINTENANCE COSTS $748.000 

TOTAL n.mooo 
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• DAD ,~~1' ...... ·-·-· 
TAIK 

OPERATIONS AND IIAINTENANCI! COSTS 

Qniundwmr manllorlng (per .-11) 
Lallllf 
Equlpmmd 
LM-iw- (lml malllla, PAHII, V0C.. PC8I, 
p11lal~11,_....les) ....... 

Well11iii11,d&WI-
~ ........... GOil (2_ ,.,,.., 
(plaml-ati,.oJl5,.S,PIAw43211) 

Canllngel-, 

TD'1AI. 

• 

• 

TABLEl's.F7 
SOUTH TACOMA P11!LD 
ALTERNATM! 1 
NOACTION 

ORD8MH" MOQNll'UDS I T_.Gl'P: JCL 
cosr ..,.,.,. IPRauva. 

Sl!ATTU l!NR ml I IITIIIATOR: .1CL 

UIIT I MATIRIAL I LAIIGII& IIQUIPIIINT I LUMP 
QUANfflY UNIT IDlUNIION UNIT ll1'INIIOII -enn COST NICI! 

11IO HR •.ao ,,o.a 
1 LS 2,750.00 $2,750 
1 LS 15,420.00 $15,420 

8D HR II.GO 11.200 
1 LS soa.ao SICIO 
1 LS Sll,540 

25 .. a111111110111 ... $74,1M 

AP'/D:MAf'I 
CHKD:ICIP 

'IOTAU 

$2111.7 .. 
$74_1. 

1:171-000 



• 

• 

• 

lrsffDllc:,., CGnOllla 
Deed, ....... 

Annulll ............ Aat ... -
............ flllmSTPM1) 

EIJ.a111oi'181 ......... 
(plaml-.11 I-Cl.Ill. ..... PIA-4 3211) ,._,..__, 
{lllaml-" to0.al5, ..... M'-0.7131) 

0 & M Ca11lil181'11¥ (11111 lnal graundwallr nuilllr'•III) 

TOTAL OPIRATIDNS MlJ MAINTINANCB COITS 

TABLI! ...... 
l0UTH TACOMA PIILD 
ALTERNATNI! Z 
INSfflU11DNAL CGN'IIIDLS 

1 LS 

1 LS 

1 LS 

1 LS 

25 "'~t.-lO&MOIIIII 

PIUCIIUVB. 

s1o.aaa s1a.mo 

$10,000 

Sffl,IIIID 

s1o.aaa 
SG.2111 

$25,IIIID 
$11,111 

$15,721 $11,721 ..... 



• 

• 

• 

TABLE Fa.A 
SOUTH TACOMA 1111!LD 
ALTERNATNE i 
INfll ACE C0NTAINMENTnHSTITUTl0NAL CONTROLS 

IIW 11IOIL14 OADIR,OILMAGNITUDE I l"RICI! LIVl!L I TAK• Ol'P: JCL APVD: MAD 
l'SIIINALWB1 COST UTIMATe .. _.TTU l!NR AU I ESTIMATOR: JCL CHKD: KSf' 

TASK 
DUCRIPTION 

CAPITAL COSTS 

AcrlW1"rNfment 
Cul and haul bruah 
a., and grub 
Tranaport and place organio 111yar (Ir) 
Dulla.111111 
Soll Cower~ olacliwl-) 
Onldlng 
r IIIWW o1 bllnll run gl'IMI 
r'laWWoltopaail 
H,dlwed 

Aaphall Cower~ ol acllve --> 
Onldlng 
r IIIWW o1 crushed rack 
3"18WWolaapllall 

StomMalsayatern 
Calcll bllllina (1 pal'IICIII In aaphall .,_) 
1r aallaction p1pe 
1r p1.,. (oantalnrralt - ta outrall) 
Ralenliollbaln 

lmtllutloMI COnnls 
Daad,Nllldluna 

SUBTOTAL 

Hallh and aafety pramium (la¥al 'C PPE, eCc.) 
Conlractar owshead and prafit 
Bond and Insurance 
Mabldemab 
Conllngancy 
Wahington alea 11111 

OTHER RELATED CAPITAL COSTS 
Engineering l8MON 
Conidruc:llon i1181Hlllg8i....,ffllla .. fflnt 

TOTAL CAPITAL COSTS 

OPERATIONS AND MAINTENANCE COSTS 
Cower lnapectia,m and maim-(per-.t) 

lnapeclion 
Report 
Soll OCMll'ffl8~ 

Alphall OCMII' rnainlananae 
lnapeclion and nmlnt-.- colll (2 -- par,-r) 
(preaent wartl'I i-o.05, n-30, P/Aa15.3725} 

Annual lnllllutlanal conlnllil (lncludea groundwater 
monllorlng, ed.-lianal pragrama, and 
IMt ,_. ,9¥i8w. pr...a Wlll1h colll fl1lm STF NI. 2) 

0 & M Conllngancy (11111 Incl lnltilullanal oonlrola) 

TOTAL OPERATIONS AND MAINTENANCE COSTS 

..... ....__, UNl1' I IIATDUAL I LAIIOR&IQUIPMDT I LUMP _,.,, UNl1' DTENSION UNIT UTDSION IUII TOT.A&.a 
COST COST PRICE 

..... N:; 

..... N:; 
31,211 C'f 

45 WK 

108,1158 SY 
11,110 C'f 
11,110 C'f 

22 N:; 

108,1158 SY 
108,658 SY 
108,1158 SY 

22 EA 
10,000 LF 
2,000 LF 

1 LS 

1 LS 

15 '11,ol ....... 
15 1'olalblalal 
11 '11,clsulltalal 
3 '11,of8llbtolal 

25 '11,olaulltalal 
7.8 '11,olailllalal 

18 HR 
40 HR 
22 N:; 
22 N:; 
1 LS 

1 LS 

200.00 

3Jl5 
12.00 

300.00 

4.06 
4.00 

175.00 
5.35 
5.35 

25 1'cltaea10&Mooma 

$1,IIO 

$71,533 
$217,311 

$8,735 

$440,085 
$434,832 

$11,844 
$53,500 
$10,700 

ISO.DO 
2,050.00 

8JIO 
I00.00 

1.50 
3.70 

15.00 
850.00 

1.50 
0.52 
0.85 

500.00 
11.118 
11.118 

85.00 
85.00 

1,000.00 
600.00 

$38,185 
S82,D,l5 

$217,318 
$40,410 

$182,917 
$87,008 

SZ71,tM5 
$21,328 

$182.187 
$58,502 
$12,351 

$11,225 
$180,800 

$31,120 
$15,000 

$38,185 
$82,045 

1217,318 
$48,380 

$182,917 
$131,539 
$481,181 
121.oa 

$182,187 
$488,587 
$528,981 

$30,888 
124',100 

$48,820 
$15,000 

$10,000 $10,000 

-f '6 5 t_ c9f;tu 12,111,000 

$1,040 
SZ,800 

$22,450 
$13,470 

$412,850 
$412,850 
S3QZ,810 
$12,530 

1817,750 
$214,578 

$79,120 

$412,850 
$412,850 
$302,810 

$12,530 
1817,750 
1214,571 

$1,218,272 
$450,000 

$304,088 

$1,l70,000 

-



• DAft ,~ ... ~~ ........... 
TMK 

DESCIIIPl1QN 

CAPITAL cosn 

AdW»..... 
CUI and la.II bn11t1 
a--andgrub 
T,-part,nd plaaearvril i.i-tei 
Dultaanll'III 
Cua PM IAIIII 
Elm.a 
HIIII, ..... aampm(---+1ftJ 
BPaldllClllginwlwww.llllal1wlbaNCU1 
Sampllls(8pa••IIIIJ 
lul-,n(3.....-J 

CIMr'--
SalCIMr'~d--) 
a.Ing 
r•dbankNnQ1811'11 
r_.dtapaail 
HwGCWid 

AlptlllCIMr'~d---) 
a.Ing 
r_.dCNlhad Rldr 
3" .... d .... .............. 
Caat'l111811111(1 ... -lnaepllll-) 
12" Clllllldlan pipe 
12" pipe (ua,ailuwlt -IDCUIIII) 
Alllllllllnllairl 

1101k1111C.... 
DladNltnCtlui• 

• IUIITOTAL 

Hallllh MCI .ray prwnium (IIMll "C' PPE, *) 
Cannclllr ~ end prall 
Elandandlrm.warl08 
Mabfdll1111b 
011111111111-. 
'Wllhlllg!Dn ..... lllX 

OTNIR RELATED CAPITAL cane 
Elflll.-.wia---
0nlluallan nmlllgllMrlt 

TOTAL CAPITAL C0ST8 

OPIRATION8 AND MAINTENANC& COl'T8 
CIMr'npectianlandmlill&•i06(tia'..,., 

lnapacllan 
Repart Sal_fflllll ___ 

---mall••-........... mlilllll•i06odll (2 ...... ,.., 
~Wlllll'I P0.05, n"3IJ, PIA-11.3725) 

Annulll ......... aanllala (lnaluda glllUlldllimr 
na*-11,u. educalianal Pftllllall9, .... ._,_.lllllillw. ,._.WllllhllllltlanSTF Al2) 

0 & II Qw111irg1111i, (nat lnal lnlaMlanll aanllala) 

1'01'ALGPIIRATIONIIMD 1M1N19MNC11 cane 

TOTAL 

• 

TABLE,._,. 
80UTN TACOMA flBJJ 
ALTERNATIVE M 
CGN801 IIM110Nalm GCINT~ caN1RGU 

aRDal-GF NtGNffllm l...:ELAYEL I,,._..__, JCL 
COST- -.0,TTLEBIR- I JCL 

MATERML I ~ •• ,,,,,,,.. I LUIIP 
QLIANfflY INf = -·--- UNIT lii1-1111N -COST PRICE 

44.8 AC 8150.CID 131,185 
44.8 AC 2,0II0.00 182,045 

38,218 Cf 8.00 1217,311 
-15 WK 200.00 18,980 800.00 M0,41D 
19 AC 

82,275 Cf 10.00 1122,747 
68.llm Cf :uo 1231,7157 
82,275 Cf 3.84 12"5,312 3.70 121D,411 

11 DAY 3,120.00 1111,211 
11 DAY 1,21111.00 m,1111 - AC 

77,440 SY 1.IIO 1111,1111 
12,807 Cf 3.811 III0,1181 3.70 147,795 
12,807 Cf 12.00 1154,IID 11.00 1183,800 

18 AC 300.00 S4,8DD 8II0.00 111,200 

77,411D SY 1.10 1111,180 
77,411D SY 4.05 1313,132 a.a 1411,211 
77,411D SY 4.00 l308,780 a.• 111,124 

18 EA 179.00 114.CIIIO IIID.00 11,CIIIO 
10,000 LF 5.31 IU,500 11.111 111D,l00 
2,000 LF UIS 110,700 11.0I 138,1211 

1 LS 115.CIOD 

1 LS 110,DDD 

11 .. dllll*IIPI 1138,200 
11 .. dlUllldal S53l,2CIO 
11 .. ,, .... 1394,860 
3 .. d IUllldal 1107,840 

21 .. ,, ..... 11117,CIOD 
7.1 .. ,, ..... 1279,814 

211 .. ,, ........ .....__._._ 11,288,717 
15 1'rllUllldlll ... lWllllll-elallCllllla 1151,531 

16 HR 15.00 11,CMO 
411 HR 85.00 12,800 
16 AC 1,ma.00 111,DDD 
18 AC IDG.00 18,800 
1 LS ...... 
1 LS 

21 1' rltalill 0 & II Cllllla 1224,7 .. 

1/PVD:NAD ......_ .. _ 
1DTALS 

131,185 
182,045 

1217,316 
M,31111 

1122,747 
ma,m 
S47S,778 
II0,211 
m,1111 

1111. 160 
1118,736 

1348,480 
S20,CIIIO 

1116,1111 
1353,801 
1371,1114 

122,000 
DM,100 
M,1211 
111,000 

110,CIIIO . ....... 
1131,200 
IAl,2IIO 
1394,680 
1107,840 
1117,000 
1271,114 

11,288,717 
1151,1311 

..... .000 

..... 
MI0,000 

1224.7 .. 

11,174,CIOD 

S'ID.1---



TABLE FS-f"10 
S0UTH TACOMA FIELD 

ALTERNATNE' (CASE VW) 
OFFSITE MANAGEMENT~ CONTAINMENTnNSTITUTIONAL CONTROLS ,,, 

• DATI! I IW 11I05L 14 ORDER~NITUDE I PRICE LEVE. I TAKE OFP: JCL APVD:MAD 
05,,feb.M FSPINALWB1 COST ESTIMATI! SEATTLE ENR 5335 I ESTIMATOR: JCL CHKD:KSP 

UNff I MA~ I LABOR & EQUIPMENT I LUMP 
TASK QUANTITY = DTENSl0N 

UNIT EXTENSION SUM TOTALS 
DESCRIPTION COST PRICE 

CAPITAL COSTS 

Aggn,ssm TnNrOnm,t 
Cul and haul brush 1.S N:; 850.00 $1,360 $1,360 
Clear and grub 1.6 N:; 2,050.00 $3,280 $3,280 
Duslcontrol 2 WK 200.00 $320 900.00 $1,440 $1,760 
Sampling (4 personnel) 10 DAY 2,080.00 $21,299 $21,299 
e-ateaoil 7,800 CY 10.00 $78,000 $78,000 
Backfill with bank run gravel 7,800 CY 3.95 $30,810 3.70 $28,860 $59,670 
Materials handling (fRlllt end lmder) 8,580 CY 1.44 $12,355 $12,355 

Adlven.on.nt 
Cul and haul brush '3 N:; 850.00 $36,465 $36,465 
Clear and grub '3 N:; 2,050.00 $87,9,45 $87,945 
Transport and place organic layer (61 34,808 CY 8.00 $207,636 $207,636 
Dusi control '3 WK 200.00 $8,580 900.00 $38,810 $47,190 
Soil Cover~ of active ania) 

Grading 103,818 SY 1.50 $155,727 $155,727 
8" layer ol bank run gravel 17,303' CY 3.95 $88.3'7 3.70 $64,021 $132,368 
8" layer ol topaoil 17,303 CY 12.00 $207,636 15.00 $259,545 $467,181 
H)ldrmeed 21 N:; 300.00 $6,435 950.00 $20,378 $28,813 

Asphall Cover (50'!1, ol active ania) 
Grading 103,818 SY 1.50 $155,727 $155,727 
8" layer ol crushed rock 103,818 SY 4.05 $420,'63 0.52 $53,985 $474,448 
3" 1ayer o1 asp11an 103,818 SY 4.00 $415,272 0.85 $88,245 $503,517 

si-ter syslern 
Catch basins (1 per acni in asphalt -) 21 EA 875.00 $18,769 500.00 $10,725 $29,494 
1T collection pipe 10,000 LF 5.35 $53,500 19.06 $190,600 $244,100 
1T pipe (containment .,._ ID oulfall) 2,000 LF 5.35 $10,700 19.06 $38,120 $48,820 
Retention basin 1 LS $15,000 $15,000 

• IMtttutlOMI Contro,_ 
Deedl8ltricllons 1 LS $10,000 $10,000 

SUBTOTAL $2,820,000 

Health and safety premium (level 'C" PPE. etc.) 15 "' ol IIUbtolal $423,000 $423,000 
Contractor overhead and profrt 15 '!l,ol aubtolal $423,000 $423,000 
Bond and insurance 11 "' ol aubtotal $310,200 $310,200 
Mob/demob 3 ,i, ol aubtolal $84,600 $84,600 
Contingency 25 ,i, ol subtotal $705,000 $705,000 
Wahington sales tax 7.8 "' ol IIUbtolal $219,960 $219,960 

OTHER RELATED CAPITAL COSTS 

Engir-.ing..vicea 20 "'ol aublmal and nilated ~ c:mta $997,152 $997,152 
Conmuction management 15 "'ol aublcal and llllaled ~ collla $747,864 $747,884 
Onsitelaboratoly 10 DAY 1,475.00 $15,104 $15,104 
Disposal ol soil 
Handling and transportation ID Mlnglon, OR. 514 Truclcload 1,100.00 $565,400 $565,G 
Disposal (includes solidification for 50'!1,) 11,310 TN 148.00 $1,873,880 $1,873,880 
Oregon slate tax 11,310 TN 30.00 $339,300 $339,300 

TOTAL CAPITAL COSTS $9,32A,000 

OPERATIONS AND MAINTENANCE COSTS 
c- inspections and mainlMmllCe (per -,t) 

lnspac:tion 16 HR 65.00 $1,040 
Report 40 HR 65.00 $2,600 
Soil-malni- 21 N:; 1,000.00 $21,450 
Aaphall-maintanance 21 N:; 600.00 $12,870 

lnspac:tion and maintmmnce cost (2 -- per year) 1 LS $75,920 
(pralent worth la0.05, n-30, P/A-15.3725) $1,167,080 

Annual lnlltitutlonal cantrola (includN groundwater 1 LS $450,000 
manlloring, educational pnigrama, and 
five year rllWiew- pr-,t worth cost from STF All 2) 

0 & M Conllngency (not Incl lnslltulianal cantrola) 25 ,i, o1 lolal O & M c:mta $291,770 $291,770 

• TOTAL OPERATIONS AND MAINTENANCE COSTS $1,909,000 

TOTAL S11233000 
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Aeit=-•»c.. ...... bruall 
a.. .. gnm 
Dull Olllllnll 
8lmpllng ,. ,__.., 
Ellaillll .. 
lllllawlllla*lllllgiWII 
........ llallling(llftund....., 

.-...n-
aa .......... 
0.-andgndl 
,...... .......... .,.er, 
DullOlllllnll 
Co Ill I ;Ala 
Ellaillll 
HIIII, ... oarnpuct ,_ +1ft) 
Baalllllarlginll----.wlllUl*IIII 
lunlplara(8,__.., .._,_(3,__.., 
eai-
laleai-(!lad ... _, 
Clldlg 
r.,.111.,.11111grwu1 
r .,.d1apaa11 
,.,., 1 

Alpl!IIC:-(5ftd ... _) 
Oladllg 
r ..,_dCIUlllad rac1t r.,..,...,... 

awn •rQGall'I 
Cllllllbulila(1 pur_ln __ _, 
12'0DllecllDllplpe 
12' pipe (OOlllall-·- - OIIIIIII) 
Rlllilllllaftbaain 

• e < • Canftla Duuct~ 

IUlfflffAL 

Hlllllandlllllly ............ 'C'PPE, .. , 
Qinn-,.-tlaadandpnillt 

llalld ---- . ...,.. .. 
Qw&c;a., 
Wwl ......... 

01'NIR 1111.ATID CAPITAL COITa 

E110i.wl•.g .-viauu 
eon.uaiian ... ..,. ... 
QllllalubarulDry 
Dilpaallduail ; :"'1:a:. ....... ,.Mnglan, QR, ,.,. r ,111r.,.., a...----

'IOTAL CAPll'AL casnl 

GNRA ..... ANDIIMlnNANCacaaa 
CIMrll I _w.-S11-•••(lllr--0 ........ 
llupalt 
8Dll-mui-•• 
Alpllll OIMI" maillWaw 

lnlpuallllllund ......... (2--pur,-, 
(plaeltwm11, ia0.115, ""30, ptA,a15.37'215) 

Anllllll lnllllulionul Olllllnlla (lnaludul......,. 
---. _... r-~PftlllWlll,llld 
._,_..,___.,....._.. ... hlll8TFM2) 

O&IIQw&.waa,(nallndlr«S 111..,....._ 

'IOTM.GPBA1ICIIISMD........._COITa 

TAIIUl'W1M 
aauTN T.M:OIIA PIILD 
ALTDIIATMM(CAMVIII 
Gl'nffllM,INftO-.,.:"NrellA ... AIIDCDNl'~c:aNIIIGLS 

I MICIIUIVB. I T~ CIR': JCL 
a&AffUINII- I -'IQR: JCL 

1.1 ,c 
1.8 ,c 

2 WK 
10 DAY 

1- CY 
7,IOO CY 
UIKI CY 

0 IC 
G IC 

M.1118 CY 
G WK 
11 ,c 

tOD.OZ7 CY 
110.1129 CY 
100,027 CY 

11 DAY 
31 DAY 
15 IC 

31,117 ., 
8,1111D CY 
8,1111D CY 

7 IC 

31,117 ., 
31,117 ., 
31,117 ., 

7 EA 
1G,OIIII LF 
2,cm LF 

t LS 

LS 

11 .. ., ...... 
11 1'daulllalll 
11 .. ., ...... 
3 1'daulllalll 

25 1'daulllalll 
1.B .. d ...... 

IIA'lalM. --- I LMCIII·-~ I = DI- = DUIDI 

mm 

UI 

UI 
12.1111 

3IIIUIII 

IIO,l10 

--
13N,1115 

--111.-
12,211 

mm 
2,0IIO.CD 

8111.CD 
2.am.m 

10.CD 
1.711 
1M 

--2,cmaD 
I.CID 

8IIIUID 

10.111 
UII 
1.10 

3.1211.CD 
1,2DII.CII 

Ult 
1.711 

11.11D 
-.00 

1.m 
D.12 
Cl.II 

SID.Ill 
18.0I 
11.0I 

.... --aa,,m .... , 
11 ,11DD,217 

aal,103 
sm,,ca 

-7211 Sl7,2DO -m.1• ..... 11.---111,711 --D,711 
S1IO.IOD 
aa.1211 

2D .. ., ............. ~-
15, ,.., .............. ~-
10 DAY 

st• Tlllllldaad 
11.31Q 1N 
11.310 1N 

18 HR 
«> HR 

7 ,c 
7 ,c 

1 LS 

1 LS 

1,471.111 

1,11111.11D 
1&1111 
3DJIII 

-am 
1,CDQ.111 

10D.CII 

119,11M ....., 
11,IJUIKI --

11,CMII 
a.em 
17,C .... 

115.CXIO 

110.cm 

11.-.-
11,018,512 

at.em 

111 ..... 

._ ..... 
TOTAL.a 

.,.., 
D,2111 
11.7111 

121.211 
171.0IID -lta.al -----aa,,m 
M7,tal 

l1,11DD,217 
aal,1GI 
l7N,2IM -.1211 
S17,2DO -....., 

1111• ... --111M,1111 .,, .... 
11UZ7 

DM,11D ..... 
119,CIID 

11Q,DID ....... .... .... IGl-11M.a -...... 
11.-.-
11.011,112 

119,11M ....., 
11,IJUIKI 

1111,111D .. ...,.,.. 
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TAIIU ~1 
SCIUTN TACOMA PIILD 
ALTERNATIW I (CAU WI) 
Ol'l'srn INCINl!RATIONIIGIL WASHINCIIUW'UCI! CONTAINlll!NTIINSTITUTIO CONTROLS 

IIW 11IOl6.14 ORDIR,(Jf' ll&MINITUDli I PRICE LSVliL I TAKE OFF: JCL -~ MAD 
P'IPINALW81 COST DTIMATI! SEATTLE l!IIR ml I ESTIMATOR: JCL CMKD: !CSP 

TMK 
-IIITION 

CUI and tau! bn1111 
a.rand grub 
DUIICIIIIMII 
Sampling ,. para!MI) 
~llllil 
"""*9..,....._ Pr..-,.------
"""*9 ClianiCal-,age-
Tamparwy fanllillll 
~--alPPlrliM (2") 
~ ............ 
HIIIIID...,._._ 
8al-"lng~ 
8Dlidlynlln*ll--(25'1') 
T,.._..silllc:118nup 
Hlndllllllillallwnallnn(nnlpoltand..-, 

,....,,_., 
CUI and laul bn1111 
O..,andgnib 
T....,anandplacl9o,gai*=__,(8'J 
DultCIIIIMII 
8alcai-.w{SMolac:IIV9-) 
Grading 
r __,o1 bank run graw1 
r..,_of!Dploil 
~ 

Aaplllllcai-.w (ea. of aclMt _, 
Oradlng 
r .,..d lllllllled 1ac11 
'l' .. d ... 

au.11 --~ 
c:.tllllllillS(1per-inaplwll-) 
12"0Dllacllallpipe 
12"pipe(ocam11•11-111aulfall) 
Ranllanbasin 

turtn. da tal c.nlnlls 
ONd l9lllriallora 

auaTOTAL 

Hldll and lllfllty pr9lllium o-i 'C PPE. 1111:.) 
Cannclllr~ and pra'lt 
Bandand---
MabldlmaD 
~ 
W8lhinglllnullls .. 

OTHBR 1111.ATl!D CAPITAL COSTS 

Ei,all-.wig ..... 
can.uc:ilolln•,egua,•11 
01111111 lllbondDry 
...... 111ar1,a1111 
T1allPClflallal11DSIII....._ UIIIII 
lla•dollt11 p Ml it l9lidue 
UIIIII ... ._ 

Onsilll lllbondDry 

TOTAL CAPITAL COSTS 

OPIRATIONI AND IIAINTINANCI COSTS 
Campllanoa IIICIIIIIDring 
CIHl.(i IpIcti111•andn.um••(Sla'_.a) 

liilpecllan 
Rapart 
8al-n-illlll•• 
Alpllll-l'lllinlll•• lnlpNllanand lflllnllllmlD9Clllll(2 ____ ,.., 

~wmtli laCl.05, 1P30. PIA-15.3725) 
Annull liilllllllanal--(lncluda~ 

nailllring,edl .... ~and 
MYNt!N9W·P!Mallwm111Clllllfnllll81l"Alt2) 

O & M Collllligenc, (ltDt Ind lllllilullanll -*'*) 

TOTAL OPDATIONS AND IIAINTINANCII COSTS 

TOTAL 

I MAT&RW. I 1.A110R a ~ENT I I LUIIP 
QUANTITY UNIT UNIT IXRNll0N UNIT EXT1INll0N 111111 TOTALS 

- COST PRICI! 

... K; 
1.8 IC 

2 WK 
10 DAY 

111/1» Ct 
1 1.8 
1 1.8 
1 1.8 

1,mD LF 
1,000 LF 

1 1.8 
1,511) Cf 
8,15111 Cf 
2,1«i Cf 

1 1.8 
11,00 Ct 

a JC 
G IC 

3,C,0 Ct 
G WK 

103,118 sr 
17,303 Cf 
17,303 Cf 

21 IC 

1m.a18 sr 
103,118 sr 
103,118 sr 

21 EA 
10,000 LF 
2,000 LF 

1 1.8 

1.8 

15 .. oflldlllllal 
15 .. oflUIIIIIIIII 
11 .. of lldlllllal 
3 ,. ol IUlllallll 

25 .. ol lldllDlal 
7.8 .. of ........ 

ZIii.CO 

1.m 
1.10 

80.00 

moo 

115 
12.00 

300.00 

•.05 
..co 

175.00 
U5 
U5 

17,1118 
11,100 

1183,050 

181,3,t7 
12117,1138 
.. '35 

$C20,CI 
S,15,272 

118,718 
151.500 
110.700 

2D .. olalbllllalandl'llllllld~ODIIII 
15 .. ol....iand l'llllllld~ODIIII 
10 DAY 

8 Trucldaed 
j_~ TN 
170 TN 

8,15111 Cf 

18 HR 
«I HR 
21 K; 
21 ,c. 
1 LS 

1 1.8 

850.00 
2,050.00 

800.00 
2,cm.00 

10.00 

11,B 
S3,2IO 
11,,«J 

121.218 
178.000 

15,000 
15,000 
15,000 

11 .. 000 
1.82 115,818 

UI0.00 11,372,800 
31.00 s,2,800 

15,000 
3.00 S33,1«1 

85CI.OO 
2,050.00 

8.00 
800.00 

1.50 
3.10 

15.00 
950.00 

1.50 
0.52 
Q.85 

500.CXI 
18.08 
18.08 

1,"75.00 

2,800.00 
2,50G.OO 

35.00 

.... 
S87,IM5 

Gl7,1138 
S38,810 

1155,727 
... 021 

1259,5'5 
S:Z0,378 

1155,727 
153,115 
181,2'5 

110.725 
11111.eoo 

S38.12D 
115,000 

110.000 

... 3CXI 
S8&8.3CXI 
MIO.GO 
113'.880 

11,115.500 
13,48,038 

11,577,783 
11,1113,322 

115,1U. 

S:ZO,OliO L o , i; O o 

SoOt,125 '-(). S i-"-" 
15.8311 r; c 1 r_, ,') 

IUIII 
S3.2IO 
11,780 

121.218 
178.000 
15,000 
15.000 
15,000 

112,2AO 
110.000 
St .. 000 
115.818 

St,372,800 
1235,l!IO 

15,000 
S33,1«1 .... 
S87,IM5 

12117,1138 
sa,1111 

1155.727 
l132.3U 
$167,181 
128,813 

1155.727 
S,7 ..... 
l503,517 

S29,GI 
a...,100 
M.820 
115.000 

110.000 ....... 
-.3CXI 
1888.D 
$t80,G, 
113'.880 

11,115,500 
13,48,038 

11,577,la 
11,183,322 

St5,1U. 

S:ZO.OIIO 
~125 

15,838 

111, 111,IIOO 

3.50 

85.00 
85.00 

S3G,030 S3G,030 

1,000.00 
800.00 

11,0,0 
12,800 

121,'50 
112.870 

11,187,C.0 
M511.000 

sa.211 sa.211 

11,148,00D 



• DATE IIW 11IOILM ........ 1'81'1NALW81 

TASK 
DEICRIPTION 

CAPITAL COSTS 

~,........ 
Cut and haul brull, 
O..,andgnlb 
Dull oonlnll 
8empllng (4 ~) 
E--.IOII 
Plwpalvllllekple-
Pl9panl traatmenl-
Temporary r.ncing 
PVC water IIIP!llr line (2") 
Ulllllles NNioe lnllallallon 
Mlllllrlalll hlndllng (flarll and laeder) 
HaullDtraatmenl81N 
8eparat8 ... llz8 malllrllla 
Salldlllcalion pr-. wfloll jMlll&lb,•4 
Haul. apraed. oompect 
Treabn811t Illa cleanup 

AdWn..o.nt 
CUt and haul brulli 
Qear and gnlb 
Tranapo,t and plaoll Olgllllic IIY'N' (6") 
Dultconlnll 
Soil C-,~ al aclilla 81111) 
Grading 
,r IIYIN' al bank run grawl 
tl'lly!N'allDplOII 
HydRll88d 

AlphallC-~alactlllll81N) 
Oracling 

• ,,. ..,.. al CNlhad nick 
3" ..,.. al aaphalt 

81DnnM1arlyalam 
Clldl ballna (1 per-. In asphalt-) 
12' oollaclion plpa 
12' plpa (-.lainment 811111 ID oull'all) 
R9lllnllon balln 

lnatlludotalConaalll 
Deed l9llricliDnl 

SUBTOTAL 

.Health and 18f81y pnimium (IIMil 'C' PPE. 1111:.) 
Conlradlor ~ and prdlt 
Bond and inlurance 
Mobldemob 
Conlingency 
W8lhlngllln lalal tax 

OTHIR RILATID CAPITAL COITI 

EngiMNtngNMOal 
Conltnlction mm,agement 
Incineration 1111111 
TranspDl1alion ID Salt Lalll, Ulah 
lnciMndion/dllpl al llllidue 
Ulahllllllltax 

Onlilll labondDry 

TOTAL CAPITAL COITI 

OPIRAnONS AND MAINTINANCI COSTI 
Compliala monlDrtng 
C-lnlpecillonl and mainllanance (par~ 

lnlpeallon 
Repoit 
8aU CIIMI' l'lllllnlananoe 
Alpl,all CIIMI' ~ 

lnspacllan and lllllnlanllm ODlt (2-. per,..,, 

• (PfNllll-"' ID0.05, n"3IJ, P/Aa15.3725) 
Annual lnllllullonal oontroll (lncllldel graundMIW 

nadlDltng, aM8llclnal pragr8ffll, and 
llv9yaer IIMIIW • IMaad-"' OCllt fnlm STF Alt 2) 

0 & M Conllnganar (11111 Incl inllllullDnal mllnlll) 

TOTAL OPIRATIONI AND MAINTINANCI COSTS 

TOTAL 

TAIIU l'W12 
SOUTH TACOMA PIILD 
AL TIRNATIVE I (CASI! WI) 
OPl'SITI INCINIIRATION AND ABOVIOROUND IOLIDIPICATIONll~LACI CONTAINMENT/ 
INSTITUTIONAL CONTROL.a 

ORDER.(INIAONITUDE IPRICELEll&L I TAKE OFF: JCL lll"VD:MAD 

COST ESTIMATE IEATTUIINRaM I ESTIMATOR: JCL CHKD:KIP 

UNff l IIAT&RIAL I LMOll & EGUIPIIENT I WMP 

QUANTITY UNIT IIXTIN8ION UNIT UTEN&l0N IIUM TOTAL.I 
..... T COIT PRICE 

u PC 850.00 11,311> 11,311) 

1.8 PC 2,050.00 a,281) 13,280 
2 WK 200.00 1320 800.00 11 • .wo 11,780 

10 ~y 2,080.00 $21,299 121,299 
1-, Cf 10.00 $78,000 178.000 

1 LS 15.000 15,000 

1,020 LF 7.11) 17,1158 4.20 14,28' 112,240 
1,000 LF 1.10 11,100 8.80 18,800 110.000 

1 LS 114,000 114,000 
8,580 Cf 1.44 112,355 112,355 
8,580 Cf 1.82 115.818 115.818 
8,580 Cf 200 117,111) 117,111) 
5,234 CY 70.00 1388,388 «1.00 1208,352 1575,718 
11,385 Cf a50 132,778 132,778 

1 LS 15,000 15,000 

41 PC aeo.oo 138,185 138,185 
45 PC 2,050.00 182,045 182,045 

38,2111 CY 8.00 $217,318 1217,318 
45 WK 200.00 18,1180 800.00 140,410 1411,380 

108,858 fl'( 1.50 1182,987 $182,1187 
18,110 Cf 3.115 171,533 3.70 187,008 1138,5311 
18,110 Cf 12.00 1217,318 15.00 1271,845 1488,981 

22 PC 300.00 SS.735 1150.00 $21,328 128,083 

108,858 Bf 1.50 1182,1187 $182,987 
108,858 Bf 4.05 14«1,085 0.52 158,502 $486,587 
108,858 Bf 4.00 SG4,832 0.85 182,3118 1526,1191 

22 EA 875.00 1111.844 500.00 111,225 130,888 

10,000 LF U6 153,500 111.08 1180,800 1244,100 
2,000 LF 5.35 110,700 19.08 138,120 148.820 

1 LS 115.000 115.000 

1 LS 110,000 110.000 

13,111,aoo 

15 %allUlilDlal 1533.400 1533.400 
15 %allllblalal 1533.400 1533.400 
11 % al IUlilDlal 1391,180 1391,111> 
3 % al IUlilDlal 1108,880 $108,880 

25 % al IUlilDlal 1889,000 1889,000 
7.8 %all&lblaal 1277,388 1277,388 

20 %alllltllmlandnilalad~oalll 11,257,402 11,257,402 
15 % al IUtllml and ralatad ~ 1111111 1843,051 1943,051 

8 Trucldaad 2,800.00 $20,050 131,050 
170 TN 2,500.00 1424,125 1424,125 
170 TN 35.00 15,1138 15,1138 

10 ~y 1,475.00 $15,104 115,104 

11,113,IIOII 

8,385 Cf 3.50 132,778 132,778 

18 HR 85.00 11,040 
«I HR 85.00 12,800 
22 PC \ 1,000.00 122,450 
Z2 PC) I00.00 113,470 

1 LS 1711,120 
11,218,ffl 

1 LS 1450,000 

25 %allalll0& MIIIIIII 1312,282 1312,282 

11.111,11111 

110--
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• 
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DIITI 1111.1 fllOU.1' --~- ·---- ··-1 

TAIK 

CAPITAL COSTS 

A.,...._TINllnMt 

- CUt and haul bruah 
Clear and grub 
Dultm.llnll 
&arnpllng (4 .....-0 
E--.11111 
PlepanlllDClqlUe-
PnlpenllrNlmmlt-
Ternpcnry fencing 
PVC M111r 811pp!y Une (2") 
Ulllllia .... ntallatian 
Matllriala lmndling (lnllll end IDadel) 
Haul ID IINlmmlt-
&eparm+fl4*9lllalallal8 
Wdicllllan ..-wfloil ........-11 
Haul, ....... _. 
T1981me1'4 aita cleanup 

Al:IMTINllnMt 
CUt and haul blUIII 
Clear and grub 
Tianaportand place organic layer (8') 
Dultm.dnll 
ConeDliddDn AIN 
e.:-111 
Haul. epniad, _.ipact (---+ta..) 
llacldlll ariginal ____,,. w/ bank Rift 

8llmplel8 (8 .....-0 
8uMlycn (S penminel) 
c--
SollC-(5CMolac:llve-) 

Grading 
tr tayarol bank nm 11,... 
r iayw"' tDpeoU 
HydlllNlld 

Aaphalt c-(5CM "'ac:llve...., 
G,acllng 
r tare, o1 CIUShed nick 
S" Iara, ol aphalt 
~ayaam 
Caldl INlaillS (1 pa,- in aphalt ~ 
1'Z'oallec:lionpipe 
1'Z' pipe (m,Jtail11•1l- ID aulfall) 
Relilnlionbealll 

lndlUdonalConlnlll 
ONdlNlriGliclM 

SUBTOTAL 

HNllh and uf8ty premium (IMll 'C PPE. elc.) 
ConlnlclDr -'-<I and pralit 
Bond and ~ 
Mobldemob 
Canlingency 
Washlnglgn ..._ tax 

OTHER RELATED CAPITAL COSTS 

Engl,-ing..,,,._ 
Conllnlclion management 
lncllWlllion CCIIIII 

T18111PQ11111Dn ID 81111 Lake, Ulah 
l11ol11erallanldllpo111 of IISlclua 
Ulahlallllal 

0nllta lallcntDry 

TOTAL CAPITAL COSTS 

OPIRATIONI AND MAINTaNANCE COSTS Com,._ IIIIIIIIIDring 
C:-lnlpaall1 raand~ (per~ 

lnlpaoliall 
Rtplllt 
Soil-malfflllllll* 
Aaphalt-~ 

lnepaclian and IM~CIOll(2--pa,,-I) 
(plwerll wmlh t-0.115, ... ao, PfAa15.S725) 

MUI lnllllullanll __, (lncludalglOlllldwatilr 
manllDrlnl, edlmllonll 111119-. 11111 

TABLE ,a.ptlA 
l0UTH TACOMA l'IELD 
ALTERNATIVE I A (CASE YUi) 
OFFlSITE INCINERATION AND AIIO\ll!OROUND IQUDll'ICATl0NICCIN101 ll»TION AND CONTAINMENT# 
INSTITUTl0NAL CONTROUI 

OIIDlll.ol'~IIS ll'IUCILavll. I y•w•--: -_, --~- ......... -...... r lll'RMTOR:-= Cll•n: IUIP 

I 111\TIIIW. I ~&.-PT l a..-
QUAllfflY u..,. u..,. ~ um ~ - TOTALS 

COST - PIIICI 

t.l AC 850.00 suao 11,380 

1.8 AC 2,050.00 SS.21D 13.21D 
2 WK 200.00 1331 IIOD.00 11,440 11,7e0 

10 DAY 2,080.00 121,2119 121,2119 

7,800 CY 10.00 178,000 178,000 

1 LS 15,000 15,000 

1,020 LF 7.11) 17.815e 4.20 S4,2M 112,240 
1,000 LF 1.10 11,100 uo 18,1100 110.000 

1 LS ·, 114,000 114,000 

8,580 CY 1.44 112,355 112,356 

8,580 CY 1.12 115,918 115,818 
8,580 CY 200 117,180 117,180 
5,2S4 CY 70.00 1388,31111 40.00 1208,352 $575,718 

11,385 CY S.50 $32,778 $32,778 

1 LS 15,000 15,000 

48 AC 850.00 138,185 138,185 

45 AC 2,050.00 1112,045 1112,045 
38,2111 CY 8.00 1217,318 1217,318 

45 WK 200.00 18,880 IIOD.00 $41),410 1411,SIIO 
11 AC 

82,275 CY 10.00 1822,747 1822,747 

88,502 CY s.110 S2Sll,757 12311,757 

82,275 CY U4 1245,382 uo 12S0,418 1476.778 

111 DAY S. 120.00 181),218 S80,218 

111 DAY 1,200.00 123.180 123.180 

S2 AC 

77,440 Sf 1.IO 1118,180 1118,180 

12,II07 CY s.115 ISD.N1 uo 147,755 1118,738 
12,II07 CY 1200 11154,IIO 15.00 11113,800 1341,480 

111 AC SOD.OD 14,800 1150.00 115,200 120,000 

77,440 Sf 1.50 1118,180 11111,180 

77,440 Sf 4.05 1313,832 0.52 $41),21111 SSSS,1101 
77,440 Sf 4.00 l3Dll,7e0 0.85 185,824 13711,5114 

18 EA 1175.00 114,000 500.00 18,000 122,000 

10.000 LF 1.35 153,500 111.08 11111),800 1244,100 
2,000 LF 5.35 110.100 111.08 138,120 148,821) 

1 LS 115,000 115,000 

1 LS 110.000 110.000 

14.-.000 

15 .. ollUl*llill 1858,850 1858,850 
15 .. olUilDlill 1858,850 1858,850 
11 .. "' ....... 14113,230 14113,230 

3 .. ,,, ...... 1131,711D 1131,711D 
25 .. olaulllalal 11,098,250 11,098,250 

7.1 .. "' aulllDlal 1342,854 1342,854 

20 .. r,I aulllDlal and lllla1lld ~ CCIIIII 11,553,385 11,553,385 
15 .. ollUblalaland nilalad ~CCIIIII 11,185,024 11,185,024 

a Truc:IIIDad 2,800.00 120,050 120,050 

170 TN 2,&00.00 1424,121 1424,121 
170 TN SIS.OD 15,11311 15,11311 
30 DAY 1,471.00 143,572 143,572 

lto,ffl,DOD 

11,385 CY uo $32,771 132,771 

18 HR 85.00 11,CNO 
40 HR 85.00 12,800 
11 AC--., 1,000.00 111,000 
18 

Is; __ "!.-
800.00 111,800 

1 LS 151,4111 ..... 
1 LS $450,000 

llw8 ,-r INIW • p!Wlllllwmlh CIOlllnllll STF Al 2) 
o & M Cadb11111or (nat Incl 1n1111u11an11 oainnllJ 1232,840 1232,840 25 •otlDIIIOIM_.. 

TOTAL ONRATIONIANDMAINTINANCE COSTS lt,ltl,IIOD 

ou•-
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• 
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IMTI ,IICl,l ...... 1' ....... l'IPINALWB1 

TASK 
DDCRll'TION 

CAPITAL COSTS 

AQ,,....,.,..,.,., 
Cul and haul brulh 
Dull conlral 
Powar--{genmldal'18111111) 
Sampling (Z ......., 
lnallu IOlldlllmdllln praoea ... ,.,..,.,., 
Cul and haul brulh 
a., and grub 

T!lllllplllt and pllDe arganiD • (I") 
Dulllconlral 
SallCcMl'(SKdaclhlelllN) 
Oradqj 
S' .... dbm* 11111 gnMI 
...... dllllpaoll 
Hwdl'Oll88d 

AephallCcMl'(SKdaclhle.-) 
~ 
...... dCflllhecl nlOk 
3" .... daaphall 
~ ..... 
Caldl baalna (1 per am1t In aaphall -> 
12" oollaclan pipe 
12" pipe (~-IDoulfall) 
Ralanlion baln 

lndlullonlll ConODla 
c.dramil:tioi• 

SUBTOTAL 

Haallh and ufely prwnlum (lewel 'C' PPE, etc.) 
Conlraclar_... and prdll 
Bonclandlnauranoe 
Mab'damab 
Conllngency 
WahlnglDn IBlaa tax 

OTHER RELATED CAPITAL COSTS 

Eiigb_. ....... 
Canalruc:liaft n•nagen...a 
lncinsallan oam 

T1&11iiMtatkw, ID Sall Lala, Ulah 
l11cl11erallo11fdillpolel fJI l9lidue 
Ulahallllatax 

0nllle lllbondDry 

TOTAL CAPITAL COSTS 

OPERATIONS AND MAINTENANCE COSTS 
~ 11udlod119 
CcMI' lliepeclilll• and malnlal•- Cper-.11) 
lnlpecllan 
Report 
Soll - ........._ 
Aephall- rnalnlal.-

lnspecllon and ~-- (Z --per,..,, 
(pr.ad wath "'°JII, n-30, PIA-15.3725) 

Annual lnllllullonal Olllllnlla (lncludaa tpllllllllwals 
nulilllr'•II, educellonal pragiame. and 

TABLE IIII-F'II 
l0UTH TACOMA FIELD 
ALTERNATNE 7 (CASE VII) 
0FFIITE INCINERATION AND It llTU SOLIDIFICATIDNIIN.flUCE CONTAINMENT# 
IGfflVTl0NAL CCINTR0LI 

ORDIR-ONIMIUTUDB I PIUCB LIVEL T TAKI! OPP: ~ 
COST IITUIATI IUTTUINRml I DTIIIATOlt: ~ 

CMIAN11TY WAT I IIA'IDIAL. I LABOR a l!QUIPIIINT I LUMP 
WAT DTIIIIIICIII UNI? DTINSICIN 

..,. 
COIT COST PRICI 

1.1 N; 850.00 $1,360 
5 WK 200.00 $1,CM0 1,I00.00 $8,380 
5 WK 785.00 $4,012 

13 Barinp 3,178.00 $49,838 
1I/IIIO CY I0.00 SlQZ,000 115.00 $507,000 

a N; 850.00 $38.-
43 N; 2,IIII0.00 187,145 

34,8011 CY 8.00 $207,838 
43 WK 200.00 $8.580 I00.00 $38,810 

103,118 fl'( 1.50 $155,727 
17,303 CY 3.115 $88,347 3.70 $84,QZ1 
17,303 CY 12.00 SZ07,838 15.00 $258,545 

21 N; 300.00 18,436 850.00 $20,378 

103,118 SY 1.50 $155,727 
103,118 SY 4.C18 $420,483 0.52 $53,985 
103,818 fl'( 4.00 $415,272 0.85 $88,246 

21 EA 875.00 $18,711 IIDD.00 $10,725 
10,000 LF 5.35 SIUOO 19.08 $190,IOO 
2,000 LF UIS $10,700 19.08 $38,120 

1 LS $15,000 

1 LS $10,000 

15 ~dllUlllaal $587,550 
15~d--- 1587,550 
11 ~d--- $430,870 
3~dalblDlal $117,510 

25~d811btaal $879,250 
U~d.aitdal $305,528 

20 ~dmdllDlalandrlllldld_...ma $1,385,051 
15 ~dlldllalalendrlllldld_...ma $1,038,781 

8 Tndllaal 2,I00.00 $20,IIIIO 
170 1N 2,500.00 $424,125 
170 TN 35.00 $5,931 

3 DAY 1,475.00 $4,720 

7,IOO CY 3.50 $27,300 

11 HR 115.00 SUMO 
Cl HR 15.00 $2,800 
21 N; 1,000.00 $21,450 
21 N; 800.00 $12,170 

1 LS $75,920 

1 LS 

.. ,_.,..,.p,--awatha.tfnlmSTFAl2) 
0 & M ConlingellOJ (11111 Incl inllilullonal omdnlla) 25 ~dtalalO&Mma $298,585 

TOTAL OPERATIONS AND MAINTENANCE COSTS 

TOTAL 

APVD:IIAD 
CHKD:KSP 

TOTAL.I 

$1,360 
$10,400 

$4,012 
$49,831 

$1,208,000 

$38,485 
187,IMS 

$207,838 
$47,1SIO 

$155,727 
$132,388 
$487,181 

$28,113 

$155,727 
$474,448 
$503,517 

$28 ... 
$244,100 
$48,820 
$15,000 

$10.000 

$1,817PIIO 

$587,550 
$587,550 
$430,87D 
$117,110 
$879,250 
$305,528 

$1,385,Cl51 
$1,038,781 

$20,ll50 
$424,125 

$5,931 
$4,720 

·---
$27,300 

$1,187,080 
$450,000 

$288,585 

tl,la,aoo 

$11.747--
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• DAff I~ ..,,... 
TASK 

DDCRIPTJON 

CAPITAL COSTS 

AQIJ...,.. n.on-,r 
SIie pnlplllllllan 
0llmallah piMll1*d 
Haulpamall 
Dilpaee GI PIMlff*d 
Rana.and .... drywella 
e-..DW-13andDW-20 ,._.__... 
Laad.,.... 
Baaldlll and aampacl 
Rapalraphall 
Slecleanup 

SU81'0TAL 

.......... ..,..,pranlumo-l'C'PPE,&) 
CGldral:mr--.dand pl1IIII 
landandi-.--
MDWdmnab 
ca.1111.-mr Wahlng1an---

OTHER R&.ATED CAPITAL COSTS 

Ell(linwlng ..... 
ConllrualiDr-1, ........ 
0ada labaratDry 
DllpoaalGIICIII /' 

• T1m11pallallDll1 
ll.cilaillio11 · 
LadllllCIII 
Ulllll.._tax 

11,IIAL 

• 

TABLE ,s.111, 
TACOMA crTY LIGHT DRY WELLS 
AL1BINATNE 1 
0flPSffl! INCINERATION AND MANAGEMENT UNIT 

OIIDIAoOHIUNITUDI I PRICIIL&VIL 
. COST DffllAT! SEATTLl! RII l3SI 

I TAKI! Ol'I': .ICL 
I ll!STIIIATUK• ,ICL 

~ UNff I IIATEIUAL UIIOR a IQUIPIIINT I w. 
UNff IIXTINIION UNIT IXnNSION -COST COST PRICII 

1 LS S3,000 
70 ff ,.m $345 
1 LS $100 

12 T0N 53.00 $836 
2 EA 102.CIO $Zlk 

ID C'f 10.00 $800 
170 LF 22.70 $3,859 
140 C'f 3.80 $505 
170 C'f 3.50 S585 '-10 $818 
70 SY ,ue $281 1.70 $111 

1 LS $5,000 

15 .. GlaMllal $2.400 
15 .. GlaMllal 12.4011 
11 .. GlaMllal $1,71D 
3 .. GI ...... saa 

21 .. GlaMllal k.000 
7~ "'°' ...... $1,2'8 

2D .. Gladlliaal and nalated--.d Cllllla $5,858 
15 .. GI ...... and lllllltad owerhald Cllllla M.243 
5 DAY 1,475.00 $7,375 

? 
I TrucldDad .. 2.IID0.0D $23,230 ;23 f.tO 0 --~'7 2,500.00 $87,500-0~ 

221 T0N • 1CIO.OD $22,I07 - 10N 35.00 $8,242 

APVD:IIAD 
CHICD:ICP 

Tal'AU 

S3Jl00 
$345 
$100 
$13,1 
S2IM 
180D 

$3,859 
S5D5 

$1A11 
M10 

S5.0D0 

$11,111111 

12.4011 
12.4011 
$1,7&0 

$480 
M.000 
$1,2'8 

$5,851 
k,243 
$7,375 

$23,230 
Sl7JCIO 
$22,I07 

11,242 ~--
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TABLE FS-G1 

COMPLIANCE OF ALTERNATIVES FOR PIONEER BUILDERS SUPPLY WITH CHEMICAL-SPECIFIC ARARs 

ARAR PBS Altematlves1•1 

P@'S-4 PBS-6 
Fed•al and State Citation PBS-1 PBS-2 Aboveground Vapor Extraction In Situ Vapor Extraction and 

(ARAR Determlnatlont Description No Action In-Place Containment and Grou.ndwater Treatment Air Sperglng 

• Safe Drinking Water Act (SD_WAJ Maxi- Enforceable standards for public Alternative does not address Institutional controls will MCLs addressed through treat~ MCLs addressed through 
mum Contaminant Levels (MCLs) (40 CFR water supplies. groundwater conditions. restrict groundwater use to ment. treatment. 
141. 11, • 12, .61, and .621 non-potable applications. 

• State Board of Health Drinking Water 
Regulations {WAC 246-290-31 o, 
(Relevant and appropriate) 

• SOWA MCL Goals (40 CFR 141.50 - .51) Non-enforceable health goals for Alternative does not address Institutional controls will MCLGs addressed through MCLGs addressed through 
public water supplies. groundwater conditions. restrict groundwater use to treatment and institutional treatment and institutional 

(To-be-considered) non-potable applications. controls. controls. 

• SOWA Secondary MCls (40 CFR 143.31 Non-enforceable limits established Alternative does not address Institutional controls will Institutional cqntrols will Institutional controls will 
for specific chemicals or water groundwater conditions. restrict groundwater use to restrict groundwater use to restrict groundwater use to 

(To-be-considered) characteristics. non-potable applications. non-potable ar,plications. non-potable applications. 

• Federal (none) Surface water quality standards NA'bt NA Treated water disposed of in NA 
for protection of aquatic life and the storm drain system is ex-

• Water Quality Standards for Surf ace Wa- human health. pected to meet standards • 
ters of the State of Washington (WAC 
173-201A-040J 

(Applicable) 

• Federal (none) Specifies concentrations that are Does not address MTCA Addresses MTCA cleanup Addresses MTCA cleanup Addresses MTCA cleanup 
protective of human health and cleanup levels. levels through elimination of levels through treatment, levels through treatment, 

• Model Toxics Control Act Cleanup the environment. exposure routes via institu- elimination of· exposure routes, elimination of exposure 
Regulation (WAC 173-340-720 through tional controls. and institutional controls. routes, and institutional 
745) controls. 

(Applicable) 

(a) Alternative PBS-1 : No Action. 
Alternative PBS-2: In-Place Containment (Active)/lnstitutional Controls. 
Alternative PBS-4: Aboveground Vapor Extraction (Aggressive)IGroundwater Extraction, Treatment (Air Stripping or Carbon Adsorption), and Discharge (Storm Sewer, POTW, Infiltration Basin, or 

Injection Wells) (Aggressive)/lnstitutional Controls. 
Alternative PBS~6: In Situ Vapor Extraction and Air Sparging (Aggressive)/lnstitutional Controls. 

(b) NA = ARAR is not applicable or relevant and appropriate to this alternative. 

INTERIM FINAL 
28 February 1 994 916055.14/fs3 
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TABLE FS-G2 Page 1 of 3 

COMPLIANCE OF ALTERNATIVES FOR PIONEER BUILDERS SUPPL V WITH ACTION-SPECIFIC ARARs 
-r • 

ARAR 

Federal and State Citation 
(ARAR DeterminatlonJ 

• 29 CFR 1910.120 

• WAC 296-62 

(Applicable I 

• 40 CFR 50.6 and .12 

• WAC 173-400(3),(51, and (8) 
WAC 173-460-040(4) 
WAC 173-470-100, -110 

• PSAPCA Regulation I, Sections 
9.04, 9.09, 9.15, 11.04, 11.05 

• PSACPA Regulation Ill, Section 
1.05 

(Applicable) 

• 40 CFR 122.41, .44 
40 CFR 136.3 
40 CFR 125.122, .123 

• WAC 173-220-120 and 130 

• WAC 17 3-226-070 and 080 

(Applicable) 

INTERIM FINAL 
28 February 1994 

Description 

General safety and health standards 
for workers, including requirements 
for responses involving hazardous 
substances. 

Air quality standards for particulate 
matter and lead; requirements for 
new air pollutant sources to use 
control technologies. 

National Pollutant Discharge Elimina-
tion System (NPDESI Program condi-
tions, standards, and requirements 
for individual and general permits. 
Prohibition of discharges causing 
unreasonable degradation of marine 
environment; marine water quality 
criteria. 

PBS Altematlves1•1 

PBS-4 PBS-6 
PBS-1 PBS-2 Aboveground Vapor Extraction and In Situ Vapor Extraction and Air 

No Action In-Place Containment Groundwater Treatment Sparglng 

Remedial workers can be Remedial workers can be ade- Remedial workers can be adequately Remedial workers can be 
adequately protected~ quately protected. protected. adequately protected. 

NAlbl NA Alternative can meet requirements Alternative can meet requirements 
using dust control techniques; anal- using dust control techniques; 
ysis required to determine vapor analysis required to determine va-
extraction control requirements, if por extraction control require-
any. ments, if any. 

NA NA Treatment methods expected to NA 
meet requirements. 

916055. 14/fs3 
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TABLE FS-G2 Page 2 of 3 

COMPLIANCE OF ALTERNATIVES FOR PIONEER BUILDERS SUPPLY WITH ACTION-S'PECIFIC ARARs 

Federal and State Citation 
(ARAR Determination) 

• 40 CFA 262. 12, 262.20 
through .34, and 262.44 

• WAC 173-303-170 through 

(Applicable) 

• 40 CFA 264.170 - .178 

• WAC 173-303-630 

(Relevant and appropriate) 

• 40 CFR 268 

• WAC 1 7 3-303-140 

(Applicable) 

• 49 CFR 171 through 177 

• WAC 446-50 

(Applicable) 

• 40 CFR 403.6 

• WAC 173-216-060 

(Applicable) 

tWffiiliffitMfiU 

!Ill!l91ll~lilaP11JJl:l.ll 
J.{<·:-r1:··(f.fflffittri' ,:::Nl .. >J?: .. ,.,:.,.: .. ,.,.,.;.,_,,,.,) 

INTERIM FINAL 
28 February 1 994 

ARAR 

Description 

Requirements for generators of 
hazardous and dangerous waste. 

202 

Management of containers. 

Land disposal restrictions. 

Transportation regulations and law 
for hazardous materials. 

Prohibited discharges to POTWs. 

~--o=,.:-m • "' ~ •• ,.r!!L-
= ii , R ... ,._ ,~, ... ; .,,._. l. .,., .. 
;.:»:.:,:' .. :.~~=-~ 

PBS Alternatlves1•1 

PBS-4 PBS-6 
PBS-1 PBS-2 Aboveground Vapor Extraction and In Situ Vapor Extraction and Air 

No Action In-Place Containment Groundwater Treatment Spargfng 

Groundwater samples Groundwater samples sent Alternative can meet requirements. Alternative can meet requirements. 
sent offsite for analvsis offsite for analysis are ex-
are exempt from regula- empt from regulations. 
tions. 

NA NA Alternative can meet requirements. Alternative can meet requirements. 

NA NA Alternative can meet requirement. NA 

Groundwater samples Groundwater samples sent Carbon sent off site for regeneration Carbon (if used) sent off site for 
sent for analysis can for analysis can meet trans- can meet requirements. regeneration can meet require-
meet transportation portation requirements. ments • 
requirements. 

NA NA Alternative can meet requirements if NA 
sanitary sewer is used. 

ffltiii!JiiWiii.W.iif -~@1.fiif'WI l.Miffii#iiJtiifRUtfflit1!iffiilfi: l!iffiMiiifiiffi:ffllif.Ililfflffimifif.il lffliMt1r:-:,•.<•,•,Mw:·· r1wa\·"fa' ·_tm. ___ 
..,.,• .,.,:. :,,-:-: .. ,., .. -~ 

916055. 14/fs3 
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TABLE FS-G2 Page 3 of 3 

COMPLIANCE OF ALTERNATIVES FOR PIONEER BUILDERS SUPPLY WITH ACTION-SPECIFIC ARARs 

ARAR 

Federal and State Citation 
IARAR DetermlnatlonJ 

tiifiM1!ffllm1t@l 

IJIM!ll:I:lit!ill!1Ai:9 
1r@1111nmJ.ttffli 
• Federal (none) 

• WAC 173-160 

(Applicable) 

• Federal (none) 

• WAC 173-340-360(7) 

(Applicable) 

• Federal (none} 

• WAC 173-512 

(Applicable) 

(a) Alternative PBS-1 : No Action. 

Description 

Regulation for construction and 
maintenance of new water wells. 

PBS-1 
No Action 

Alternative can meet 
requirements. 

Regulations concerning groundwater Alternative does not 
restoration. meet requirement to use 

treatment when 
practicable. 

lnstream resources protection pro- NA 
gram - Chambers-Clover Creeks 
basin. 

Alternative PBS-2: In-Place Containment (Active)/lnstitutional Controls. 

PBS-2 
In-Place Containment 

PBS Alternetlves1•1 

PBS-4 
Aboveground Vapor Extraction and 

Groundwater Treatment 

PBS-6 
In Situ Vapor Extraction and Air 

Sparging 

Alternative can meet require- Alternative can meet requirements. Alternative can meet requirements. 
ments. 

Alternative does not meet Alternative can meet requirements. Alternative can meet requirements . 
requirement to use treatment 
when practicable. 

NA Discharge not expected to adversely NA 
impact Flett Creek. 

Alternative PBS-4: Aboveground Vapor Extraction (AggressiveJ/Groundwater Extraction, T:eatment (Air Stripping or Carbon Adsorption), and Discharge (Storm Sewer, POTW, Infiltration Basin, or 
Injection Wells) (AggressiveUlnstitutional Controls. 

Alternative PBS-6: In Situ Vapor Extraction and Air Sparging (Aggressive)llnstitutional Controls. 
(bl NA = ARAR is not applicable or relevant and appropriate to this alternative. 

INTERIM FINAL 
28 February 1994 916055. 14/fs3 



r 

• 

• 

• 

TABLE FS-G3 

COMPLIANCE OF ALTERNATIVES FOR PIONEER BUILDERS SUPPLY WITH LOCATION-SPECIFIC ARARs 

ARAR PBS Alternatlves1•1 

PBS-4 PBS-6 
Federal or State Citation PBS-1 PBS-2 Aboveground Vapor Extraction In Situ Vapor Extraction and Air 
(ARAR Determination) Description No Action In-Place Containment and Groundwater Treatm9nt Sparglng 

• 40 CFR 6, Appendix A Action to avoid adverse effects, NAn,1 NA The proposed discharge is not NA 
minimize potential harm, and expected to adversely affect the 

• Chapter 13. 11 of Title 13 of Tacoma restore and preserve natural and floodplain. 
City Code beneficial values in floodplain. 

(Applicable) 

• 40 CFR Part 6, Appendix A Action to avoid adverse effects, NA NA The proposed discharge is n•Jt NA 
minimize potential harm, and expected to adversely affect the 
preserve and enhance wetlands to surface water channel and does 
the extent possible. not include disposal of dredQe and 

fill material. 
• Federal Clean Water Act, Section 404 Disposal of dredge and fill material 

within waters of the U.S. 

• Chapters 13.10 and 13.11 of Title 13 Actions to avoid adverse effects 
of Tacoma City Code within 200 feet of a shoreline or 

affecting an associated wetland. 
(Applicable) 

• Fish and Wildlife Coordination Act Action to protect fish or wildlife. NA NA The proposed discharge is not NA 
(16 USC 661 et seg.t; 40 CFR 6.302 expected to adversely affect 

downstream wildlife or fish. 
• State (none) 

(Applicable) 

(aJ Alternative PBS-1 : No Action. 
Alternative PBS-2: In-Place Containment (Active)/lnstitutional Controls. 
Alternative PBS-4: Aboveground Vapor Extraction (Aggressive)/Groundwater Extraction, Treatment (Air Stripping or Carbon Adsorptionl, and Discharge (Storm Sewer, POTW, Infiltration Basin, or Injection 

Wells) (Aggressive)/lnstitutional Controls. 
Alternative PBS·6: In Situ Vapor Extraction and Air Sparging (Aggressive)/lnstitutional Controls. 

(bl NA = AAAR is not applicable or relevant and appropriate to this alternative. 

INTERIM FINAL 
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TABLE FS-G4 Page 1 of 2 

COMPLIANCE OF ALTERNATIVES FOR OTHER STF AREAS AND TACOMA CITY LIGHT WITH CHEMICAL-SPECIFIC ARARs 

ARAR 

Federal and State Citation 
(ARAR Determination) 

• Safe Drinking Water Act Maximum 
Contaminant Levels (40 CFR 
141.11, .12. .61, and . 62) 

• State Board of Health Drinking Water 
Regulations (WAC 246-290-31 o, 
(Relevant and appropriate) 

• SOWA MCL Goals (40 CFR 141.50 -
.51) 

(To-be-considered) 

• SOWA Secondary MCLs (40 CFR 
143.3) 

(To-be-considered) 

• Federal (none) 

• Water Quality Standards for Surface 
Wasters of the State of Washington 
(WAC 173-201 A-040) 

(Relevant and appropriate) 

• Toxics Substances Control Act (40 
CFR 761.125) 

• State (none) 

(To-be-considered) 

INTERIM FINAL 
28 February 1994 

STF-1 
Description No Action 

Enforceable Only isolated 
standards for public exceedances of MCLs 
water supplies . occur; groundwater is not 

at risk. 

Non-enforceable Alternative does not 
health goals for pub- address groundwater 
lie water supplies. conditions. 

Non-enforceable Alternative does not 
limits established for address groundwater 
specific chemicals or conditions. 
water characteristics. 

Surf ace water quality Chemicals in surface 
standards for protec- water in channel on west-
tion of aquatic life em edge of site not 
and human health. addressed. 

PCB Spill Cleanup Alternative does not 
Policy governing PCB address soil having PCB 
wastes at concentra- concentrations greater 
tions greater than 50 than 50 ppm. 
ppm. 

STF Alternativesl•I 1111 STF-6 
STF-2 STF-3 STF-4 Aboveground lnSW&iitiiil 

:Mi.~fflffffl1ijt:IP~@1•1 Institutional Controls Containment Offslte Management Unit Solidlflcatlon 

Only isolated ,exceedances Only isolated exceedances Only isolated exceedances Only isolated Nil\Mmffiii.i~i:f ijf ffl\ 
of MCLs occur; ground- of MCLs occur; ground- of MCLs occur; ground- exceedances of MCLs 
water is not at risk. water is not at risk. water is not at risk. occur; groundwater is 

not at risk. 

Institutional controls will Institutional controls will Institutional controls will Institutional controls will N~WMw.ltiiiii~i~U 
restrict grouncwater use restrict groundwater use restrict groundwater use restrict groundwater use 
to non-potable to non-potable to non-potable to non-potable applica-
applications. applications. applications. tions. 

Institutional controls (d Institutional controls fil Institutional controls lft Institutional controls ffl 

-
iiiW!D.Hwill restrict .,.. .... r:·'iji.iditwill restrict ....... r·=<·:·=mrnuwm restrict :···w ii§ffl.t&lUwill restrict'···=·=·= 
(j°ro·uniJwater LSe to non- g!tindwater use to non- ;ltindwater use to 11on- ,irou·naw·ater use to non-
potable applications. potable applications. potable applications. ' potable applications. 

Institutional cc ntrols will Institutional controls will Institutional controls ,,viii Institutional controls will N4* 
restrict access to surf ace restrict access to surf ace restrict access to surf ace restrict access to 
water channel. water channel. water channel. surface water channel. 

Addresses soil having PCB Criterion addressed Offsite disposal addresses Solidification addresses 

• 
concentrations greater through cover that elimi- risk associated with PCBs risk associated with 
than 50 ppm through nates exposure routes and in surf ace soil. PCBs in surf ace soil. 
institutional controls. through institutional 

controls. 

m, ······'··= 
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TABLE FS-G4 Page 2 of 2 

COMPLIANCE OF ALTERNATIVES FOR OTHER STF AREAS AND TACOMA CITY LIGHT WITH CHEMICAL-SPECIFIC ARARs 

ARAR STF Alternatlves1•1 

Federal and State Citation STF-1 STf;.2 STF-3 
(ARAR Determlnatlonl Description No Action Institutional Controls Containment 

• Federal (none) Specifies concentra- Does not address MTCA Partially addresses MTCA Addresses MTCA cleanup 
tions that are protec- cleanup levels. cleanup levels through levels through elimination 

• Model Toxics Control Act Cleanup tive of human health institutional controls. of exposure routes and 
Regulation (WAC 173-340-720 and the environment. institutional controls. 
through 745) 

(Applicable) 

(a) Alternative STF-1 : No Action . 
Alternative STF-2: Institutional Controls. 
Alternative STF-3: Containment (Active)/lnstitutional Controls. 
Alternative STF-4: Off site Management Unit (AggressiveJ/Containment (Activel/lnstitutionaf Controls. 
Alternative STF-6: Offsite Incineration and Solidification (Aggressive)IContainment (Active)nnstitutional Controls. 
Alternative TCL-1: Offsite Incineration and Management Unit (Aggressive)/lnstitutional Controls. 

(bl NA = ARAR is not applicable or relevant and appropriate to this alternative. 

INTERIM FINAL 
28 February 1994 

1h11 STF-6 tnaSif.iitr~-.,a 
STF-4 Aboveground ..... 0 . 

M!YBlf!Ytitt1111 
Offslte Management Unit Solidification 

Addresses MTCA cleanup Addresses MTCA clean- lfill~l!iiffilili:fjv,f!~t 
levels through treatment up levels through treat-
(i.e., solidification to meet ment, elimination of 
land ban restrictions). exposure routes, and 
elimination of exposure institutional controls. 
routes, and institutional 
controls. 

916055.14/fs3 



• 

• 

·-

TABLE FS-G5 Page 1 of 2 

COMPLIANCE OF ALTERNATIVES FOR OTHER STF AREAS AND TACOMA CITY LIGHT WITH ACTION-SPECIFIC ARARs 

ARAR 

Federal and State Citation 
IARAR Determination) 

• 29 CFR 1910.120 

• WAC 296-62 

(Aoolicablel 

• 40 CFR 50.6 and .12 

• WAC 173-400(3),(St, and (8) 
-WAC 173-460-040(4) 
WAC 173-470-100, -110 

• PSAPCA Regulation I, Sections 
9.04, 9.09, 9.15, 11.04, 11.05 

• PSAPCA Regulation Ill, Section 
1.05 

(Aoolicable) 

• WAC 173-226-070 and 080 

• 40 CFR 262.12, 262.20 
through .34 through 262.44 

• WAC 173-303-170 through 202 

(Aoolicable) 

• 40 CFR 268 

• WAC 17 3-303-140 

(Aoolicable) 

INTERIM FINAL 
28 February 1994 

Deserio ti on 

General safety and health 
standards for workers, including 
requirements for responses in-
volving hazardous substances. 

Air quality standards for par-
ticulate matter and lead; 
requirements for new air 
pollutant sources to use control 
technologies. 

National Pollutant Discharge 
Elimination System conditions, 
standards, and limitations for 
general oermits 
Requirements for generators of 
dangerous waste. 

Land disposal restrictions. 

STF Alternativesf•l 

.a. STF-6 
STF-1 STF-2 STF-3 STF-4 Aboveground 

No Action Institutional Controls Containment Offslte Manaaement Unit Solidification 

Remedial workers can be Remedial workers can be Remedial workers can be Remedial workers can be Remedial workers can be ---adequately protected. adequately protected. adequately protected. adequately protec~ed. adequately protected. 

NA'bl Fugitive dust emissions Fugitive dust emissions Fugitive dust emissions Fugitive dust emissions 

-dL!!t can be adequately can be adequately can be adequately· can be adequately 
controlled. controlled. controlled. controlled . 

NA NA Alternative can meet Alternative can meet Alternative can meet Ni 
requirements. requirements. requirements. 

:,. .. :•.·.·=·=· 

NA NA NA Alternative 
quirements. 

can mt:,et re- NA •1111I&1 

NA NA NA Some soil could require NA .,11,,=i:@iiJ. solidification to meet 
land ban requirements . 
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TABLE FS-G5 Page 2 of 2 

COMPLIANCE OF ALTERNATIVES FOR OTHER STF AREAS AND TACOMA CITY LIGHT WITH ACTION-SPECIFIC ARARs 

ARAR 

Federal and State Citation STF-1 STF-2 
(ARAR DeterminationJ Description No Action lnstltu·tional Controls 

• 40 CFA 761.60 through .65 Storage and disposal 
requirements for PCB wastes. 

NA NA 

• WAC 173-303-170 through 202 

(Aoolicable) 

• 49 CFR 171 through 177 Transportation regulations for NA NA 
hazardous materials. 

• WAC 446-50 

(Aoolicable) 

• Federal (none) Regulations for construction and Alternative can meet Alternative can meet 
maintenance of new water requirements. requirements. 

• WAC 173-160 wells. 

(Aoolicable] 

• Federal (none) Regulations concerning NA NA 
containment actions. 

• WAC 173-340-360(8) 

(Applicable] 

(a) Alternative STF-1: No Action. 
Alternative STF-2: Institutional Controls. 
Alternative STF-3: Containment (Active)/lnstitutional Controls. 
Alternative STF-4: Offsite Management Unit (Aggressive)/Containment (ActiveJ/lnstitutional Controls. 
Alternative STF-6: Offsite Incineration and Solidification (AggressiveJ/Containment (Active)/lnstitutional Controls. 
Alternative TCL-1: Off site Incineration and Management Unit (Aggressive)/lnstitutional Controls. 

(b) NA = ARAR is not applicable or relevant and appropriate to this alternative. 

INTERIM FINAL 
28 February 1994 

STF Alternativas1•1 

~ STF-6 
STF-3 STF-4 Aboveground 

Containment Offslte Manaaement Unit Solidification 

NA Alternative can meet NA 1,ir.~lllit~ammt requirements. 

-
Alternative can meet NA NA 1111.111\ln:::m.~t requirements. 

Alternative can meet Alternative can meet re- Alternative can meet NA 
requirements. quirements. requirements. 

. •• : .• -.·:=:-. 

Alternative can meet Alternative can meet Alternative can meet NI 
requirements. requirements. requirements. 
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TABLE FS-G6 

COMPLIANCE Of ·-ALTERNATIVES FOR OTHER STF AREAS AND TACOMA CITY L~GHT WITH LOCATION-SPECIFIC ARARS 

ARAR STF Alternatives181 

Federal and State Citation STF-1 STF-2 STF-3 
(ARAR Determination) Description No Action Institutional Controls Containment 

• 40 CFR 6, Appendix A Action to avoid adverse NAlbt Remediation activities will not Remediation activities will not 
effects, minimize potential reduce the base flood water reduce the base flood water 

• Chapter 13. 11 of Title 1 3 harm, and· restore and storage ability of the floodplain. storage ability of the floodplain. 
of Tacoma City Code preserve natural and Floodplain development is not Floodplain development is not 

beneficial values in floodplain. included in this alternative. included in this alternative. 
(Applicable} 

• 40 CFR Part 6, Appendix A Action to avoid adverse NA Remediation activities will not Remediation activities will not 
effects, minimize potential destroy or adversely impact destroy or adversely impact 

• Federal Clean Water Act, harm, and -preserve and surf ace water channel in surf ace water channel in 
Section 404 enhance wetlands to the western section of the STF western section of the STF 

extent possible. site. site . 
• Chapters 13. 10 and 13. 11 

of Title 13 of Tacoma City Disposal of dredge and fill 
Code material within waters of the 

U.S. 
(Applicable) 

• Fish and Wildlife Action to protect fish or NA Proposed action is not Proposed action is not 
Coordination Act ( 16 USC wildlife. expected to impact fish or expected to impact fish or 
661 et seq.); 40 CFR 6.302 wildlife. wildlife. 

• State (none identifiedl 

(Applicable) 

(a) Alternative STF-1 : No Action. 
Alternative STF-2: Institutional Controls. 
Alternative STF-3: Containment (Active)/lnstitutional Controls. 
Alternative STF-4: Offsite Management Unit (AggressiveJ/Containment (Active)nnstitutional Controls. 
Alternative STF-6: Offsite Incineration and Solidification (Aggressivel/Containment (Active)/lnstitutional Controls. 
Alternative TCL-1: Off site Incineration and Management Unit (Aggressive)llnstitutional Controls. 

(bl NA = ARAR is not applicable or relevant and appropriate to this alternative . 

INTERIM FINAL 
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STF-4 
Off site Management Unit 

Remediation activities will"not 
reduce the base flood water 
storage ability of the 
floodplain. Floodplain 
development is not included in 
this alternative. 

Remediation activities will not 
destroy or adversely impact 
surface water channel in 
western section of the STF 
site. 

Proposed action is not 
expected to impact fish or 
wildlife. 

-· STF-6 
Aboveground Solldlflcatlon 

Remediation activities will fill . ..... -:-:::,, 
not reduce the base flood 
water storage ability of the 
floodplain. Floodplain 
development is not included 
in this alternative. 

Remediation activities will NI 
not destroy or adversely 
impact surf ace water 
channel in western section 
of the STF site. 

Proposed action is not NA 
·=·=·=·:·:=:-: 

expected to impact fish or 
wildlife. 

916055.14/fs3 




